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INTRODUCTION 



This FY 1978 Rssearch Directory of th© Rthabllitatlon Research and Training Centers 
(RT Centen) has been prepared for distribution to local, national and International 
rehabilitation seivlce agencies, institutions, and consumer groupa It Is ariotherof many efforti 
nnade by the Special Centers' Information Exchang© Progrom to organlie and ©xtenilwely 
disseminate new knowledge that results fronn research^, thereby pronnoting Its 

universal application. 

Included In this eighth edition are the coordinated efforts of thi© nlnetisn Rehabilitation 
Research and Training Centers (11 medical, 3 vocatlonaL 3 mental retardation, and 
2 decrfne^) which serve as unique RSA progronns f^uslnp on priori^ areas of severely 
handicapped and Independent living rehabilitation, The 259 abstracts contained in these 

pages reflect the continuous sequence of activities involved In the RT Centers' 
uniquely synefglstic mission: to undertake research and produce new knwledg© which will 
Improve rehabilitation methodology and ^rvice dtllvefy systems, alleviate or 
stabilize handicapping conditions, and promote mo)cimal social and ©cononnic 
Independence; and secondly, to establish teaching and training programs to disseminata 
and promote the utiSlzation of the research flndlnga thereby reducing ttii usual time log 
between the discovery of new knowledge and Its wide appfication In practice. 

The RT Centers hove additional training responsibilities which fnclude Increasing the numbers 

of rehoblfitotlon peironnel in fields where acute rnanpower ihortag^^ o^itst; training 
rehabilitation research and service persohnel; incorporating rehablliltatlon education imto 
all fehobllltation related university undergroduat© and graduafa currlculQ; and Improving 
skills of rehabilitation students,, professionals, paraprcfesiionals, volunteers, consumers, 
parents, and othe^ currently participating In the rehabllitcrtion procass. Thsie 
objectives ore achieved through short and long-term Inservlce and conWriylng education 
programs including seminars, workshopi, couries of stucfy, conferencts, ond 
demonstrations - all for the ultimate purpose of improving those rahabllitation ssMcei 
that or© helping citteens with handicaps achfev© the mot productive ttvts po^lble. ■ 

in presenfing the individual abstracts In this publication, researches hove s^ppfied project 
objectives, meth^ology, findings, and apptlcabfiiiy, The nama of the principal 
Investigator, status of the research activity, and relevant flsca! data are also [ncluded 
in iMlder lyp©. To expedite the location of Individual research abstracti, both o subfect imdax 
and o principal Inv^tgator Index are provided. Each abstract Is assigned an accesston 

number to permit ea^ iMOitlon. 

The Project Director's name and the addre^ of th© Center are provided at tha beginninig of 
each Center's research listing and again at the and of the dlrtctory where itlsacc^nnipanied 

by the name of the Dlrectof of Research. Requests for further Infomnation 
concerning Indlvidudi reswrch activities should be addressed dlrertlytofh© Pro|ect Director 

of the appioprlate Centef. 

Other Special Centers Office publications include the iNWRMK, a qyarteflyjournaf:, ond 

the annual Publications and Audiovisual Aids Dtrwtoi^ of the RahaBllMcrflon 
Rei#areh and Trsinlng Centers. For further information concerning thaie publications write to 
Rehabflitafton Ser/i^ Admlni^atlon. Mary Bmfzm Building, Room 3058, Washfngtoa DC 20201 . 



Joseph tenton, f cl.D. 

BcecytrV© Editor 
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New York University (ST-I) 
M#dlocii eehabllitatioii Rei#aroh and Training Center 



CORf AREAS . 



Orihotles-PrQsthetloi 

Activities designed to yield immediate and practical improvementi in the design 
and fitting of devices to aid amputeei. as well as patienti suffering from 
neuroiTiuscular and / or skeletal disorders. 



Nturomus^ulsr Plisases 

Activities designed to develop and apply nevs^ findings to aid In the rehabi lltatlon of 
indtylduals with neuromuscular nnalfunction. Them activities Include evaluation 
techniques, research In neurophysiology and electrodlagnottios, with continuing 
application to the patient's functional abilities. 



ieh3Vl&ral ielenat 

There are three foci to this program: a) Piycho^social behavior b) Accountability, 
and c) Perceptuarcognltlve disturbances in brain damaged piraons. The program 
curfently f ocu^s on assessment Intefvention techniques and on the development of 

''rehabiiitatlon indications". 



OardlopuliTionary 

Activities designed to aid (n the remediation of deficits originating from respiratory 
and cardiac disorder. This includes both diagnostic and treatment aspects. 



ilaenglntaiing 

Activities designed to meld engineering and medicine in the solution of disability 

related problems. 



B#gldMl Spins! Oord Injuiy e^nter 

All of the above core areas interact and Interfac© with the Regional Spinal Cord 
Injury Center (at the Institute of Rehabilitation Medicine and the Department of 
Neurosurgery, Hew York Univemlty Medical Centcir). 
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NiW YORK UNIVtRSITY MEDICAL CINTIR 



Howard A Rusk, M,D„ Dlr^tor 
New York Unlveriity Medical 
Rehabilitation Reiearch and Training Center 
40O lost 34th Street 
New Vork, New York 10016 

PROJICT TITLES lY Ff 1978 STATUS 

COMPLITiD ABSTRACT NO. 



Regulation of Regional Intracerebral Circulation During 
Injufy and Aging (J.N, Baker, PhD.) 



Application of Ozone to Infected Wounds and Preiiure Sores In the 
Management of Chronic and Acute Urinary Tract Infections 
(B,K Flschen M.D,) 



Eltctrophyslological Studies in Negromuicular Diseases 
(J, Goodgold, M.D,) .......................... 



Work Classification of Patients with Obttructiv© Rjlmonary Diseases 
Following Rehabilitation (A Haas, IM.D.) ■ ^ 



CONTINUING 

Zinc Sulphate in the Treatment of Various Skin Dliordere 
(B.K Rscher, M.D.) 



Dysfunctions of Endocrine Glands In Spinal Cord Injury 
(N,E Naftchi. PhD.) 



001 



002 



Hype^ric Oxygen Treatment of Pressure Sores and Certain 

Skin Ulcerations (8, Fischer. M.a) • • • - 0G3 



004 



Longitudinal Study of the Effect of Rehabilitation on Factors such as Job 
Placement, Maintenance of Employnnent of Patients with 

Obitnjctlve Pulmona^ Dls#ai© (A Haas, M,D.) 005 



006 



007 



Orthotics and Prosthetics Design Improvements (H,R. Lehnels, PhD.). • 008 

Bone Mlnaralization In Spinal Cord Injured Man: 

A Biochemical and Radiologic Investigation (NJ, Noftchi, Ph.Q) - 009 



Sympathetic Activity and the Metabolism of Biogenic^ 

in Spinal Cord Injured Patients (HB Noftchl, Ph.D,) ^ 0^0 



Oil 



Evaiuotlon of Various Electronic Devices to Increa^ Mobility 
and Independence of Very High Level Quadripl^ic 

Patients (Above C-5) (H. Sell M.D.) - 012 



Demonstration of Benefits of Early Identification of PsychosOTial 
Problems and Early Intervention Tov^rd Rehabilitation of 

Cancer Patients (L Dlller, Ph.D.) ^ - 013 
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New York Unlveriify Medical Center 



Motor Conduction Velocity Measurement In Myotonic Dystrophy 

(A Ebersfein, Ph.D.) , , , , 014 

Rehabilitation Indjcatori: A Method for Enhancing 

Accountability and the Provision of Rehabllitaflnn 

SeMces (L Dilier, Ph,D.) , . , , , . 015 

Modular Hyperbaric Oxygen Treatnnent of Pressure Sores and 

Traumatic Skin Lesions of the Torso (B.H. Fischer, M,D.) , , . , , , , . 016 

Electronic Anal Sphincter Stimulation for Fecal Incontinence 

Control and Barium Enema Examination of Disabled Parsons 

(B.K Fischer, M.D 01 7 

Feedback Control Systems for the Paralyzed (W. Frislna. B,E.), 018 

Development of Transfer Devices for High Quadriplegic 

Patients (R,G. Wilson, M,S.) , , , , , . 019 

The Diagnosis and Remediation of Deficits in Visual 

InforrrKitlon Processing and Verbal Abstraction In Brain 

Damaged Adults (U Dlller, PKD) , , 020 

Factors Underlying Improvement In Respiratory Function 

FollOM/ing Cen/icol Cord Injury (F Haas. Ph.D,) 021 

Quantification of Electromyography with Computer Analysis 

(A. Eberstein. Ph.D.) , ^ , 022 

DISCONTINUiD 

Developnnent of Electronic Systems to Provide Increased 

Vocational Independence and Recreational Facilities 
for High Level Quadriplegics (Above C-S) 

Thermographic Anatomy of the Back and th# Objective 
Diagnosis and Evaiuatlon of Back Pain by Means or 
Thermography 

Pathomechanics of Upper Limbs as a Basis for Improved 
Prosthetic and Orthotic Design 

DEFERRED 

Muscle Re-Education In the Hemlparetic Patient by Ui© 
of EMG Feedback 

Rehabilitation of Cognitive and Perceptual Defects In People 
With Traumatic Brain Damage 

PROPOSED 

Communication DisoicJers In Adults With Traumatic Brain Darriag© 

Factors Which Contribute to the Homemaking Potential of 
Aphaslc Women 
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New York University Medical Center 



001 Regulation of Regional Intracerebral Circulation 
During Injury and Aging 

Pf\m\^\ Invtsflgafer: J N. Sarker, Ph,D, 

SfQtus: Complete 

pates: Sepfembef 1964'Dwemb#r 1976 



Cost: 

Annual Report Ref©r©nc#i #1^* Page 7, 



Annual $11,112 Prajeated Totsl laaS.OOO 

RT Annual $11,112 RT % Of Annual Tatal 100% 



OBJECTIVES: Our Objectives or© to learn how to diagnose and correct slow brain blood flowi In localized 
regions of the hunnan brain. 

METHODOLOGY: Xe-133 IsutlilEad for In vivo measuraments of regional and local cerebral blood flows; C-14 
and H^3antipyrinern©thodJf rats or monkeys are sacrificed fort 

stimulated fluorescence technique Involves Injection of non-dif^siblecontrait modio, radiation of 
a minute vaium© of brain with an x ray sourc©, and anaiyiis of the f iuoreicence released thereby 
with o solid Stat© detector system. The only volume seen is that Include In the Intaritctian of the 
beams from the radiation source and detictor viewing area, the precis© voium© toeing set by 
collimotion of the beams, it can be very smalN of the order of a cubic millimeter. The ultrosoniQ 
procedures require only that a probe be placed on the skin over the carotid or ettier artery. The 
time for the sound return measures the arterial diameter while the shift In sound frequency measures 
velocity of flow. From these, flow In the vessel can b© calculated, When It Is d©sirobli to know the 
size of the head as in early infancy to calculate brain volume, the bloitereometrlc technique 
devised by Herron at the Texas Institute for Rehabilitation and Research will be used until o rmore 
simplified procedure is devised. 

Subjects are aged rots, genetically hypertensive and hypotensive rat strajns, and rheiua monkeys, 
with ultimate application to man in a concurrent project. Human brains are alio being studied. 



FINDINGS TO DATE: Local brain blood flow in more than 200 aged rats with human-typi spontaneous 
diseases provided information nwded for design specifications for new nuciwr diagnostic 
Instrumentation capable of making similar measurements for human brain. The studies also 
provided information concerning the nature of the difficulty at the local level and insights con- 
earning opprOTches to their correction. Developmental aberrations of microvaiculogenesis 
were shown to predispose to stroke in genetically hypertensive and hypotensive rat strains. Early 
modules of the Instrumentation were used to detect flow Impairments in half of a series of 21 
rhesus monkeys wtio displayed permanent neurologic sequela© after elective premature deliv- 
ery. The course of events and even magnitude of flow^ were very similar to those of perinatal rats 
whose rate and extent of formation of new capillaries could be demonstrated to b© proportional 
to flow X plasma solutes = delivery of supplies to the brain. Quantitative analysis of existing data 
on microvasculogenic rates In man suggeit that ultrasonic blood flov^^ could detect impaired 
mlcrovasCL'ogenesis as a diminished slope of incrMse over several days. Complete reversal of 
impairments might then be anticipated if corrections were pronnptiy achieved, or would be 
limited to those regions already affected as In monkeys. The critical Intensive mlcwvasculogenlc 
period is coincident with the human prernature period, placing these infants at high risk in the 
50% who do not moke rapid birth transitions. Since misdirection of the microvasculooenlcfeed' 
back loop accounti precisely for the typesand locations of the mostcomnnon neufopathologic 
findings in perinatal brain Impairments ©ariy ultrasonic screening and Intervention to restore 
optimal conditions for mlcrovascul^enesis is recommended as the approach which should 
successfully ellnninote many potential cases of corebroi ^Isy, nnental retardation, and epilepsy. 
Nutritional needs for capillary formation afa 1 3 tinnes greater than at other stages, and are likely 
to be more than 26 times greater if delayed growth is synchronized with schedu W growth dur- 
ing recover/ phases. Both rapid blood flows and adequate nutrition are essential for normal 
microvasculc^enQsIs and brain growth. These ne^s are at levels much greater than anyone 
has previously suspected. 



New York Unlveriity Medlcsl Center 



APPLICABILITY: The product of this research Is a new initrument and method for general purpost us© In 
scretning and diagnosis of cerebrovascular disorders, and a firm foundation of knowledge upon 
which to bam Improved therapies. It la anticipated that neuroradiologists will us© this product to 
old neurolc^lstsand neurosurgeons In planning their therapies, and that psychlatristiand^riot- 
rlsts will use It for rmore precise sel^tlon of those with organic and correctable functional disorders, 
that preventive medicine perionnei will utilize It for screening early changes at a time when they 
might stIH b© revemlble In high risk casei, that pediatricians will check to see If a large percentage 
of premature Infant can be saved from brain Impairment by restoration of blood flow In the early 
period after birth, that spinal cord centers will use It to attempt to limit residuals of cord Injuries, and 
that rehabllltartlon centers will be provided with a population In which layer severity of disabilities 
will permit more adequate perfofmance by patients, yome years will obviously be required to 
achieve these ^tentlai benefits for the several million patients involved. Many of these diseases 
are more prevalent in minority groups. 

002 Application of Oion# to Infected Wounds and Pressure 
Sores and In the Managen^ent of Chronic and Acute 
Urinary Tract Infections 

Pflnclpdl InvostlgQtor: Baguslav Fischer, M.D. 

Status: Camplefad 

June 19?0-D©c©mb©r 1976 



1. Deiign and GOnitnjcflon of a fool-proof ozone circuit permitting direct application of ozone to the 
infected area with total elimination of any danger to the patient and operating personnel. 

2. E^ablishment of optimal ozone concentrotim necessary to actively arrest or annihilate any bacte- 
rial grosA^h as well as the duration of action. 

3. Efflolent reduction of ozone concentration level at the exhaust circuit, 

METHODOLOGV: 

1 The Instrumentation neoessary for direct ozone application to infected wounds consists of: 
a An ozona generator deiiverinQ necessa^ quantities of ozone In pre-s©lect©d concentrations, 
b. calibration Ir^trument to actuaiiy measure the concentrotion of generated ozone, 

ozone applicator - either In form of a hemnetic cup or as a chamber with hermetic enclosure, 
d. deozonizing unit reducing ozone to zero-level at the exhaust circuit, 

2. Patients will be selaoted from the New York University Medical Center 

3, The results will be monitored by photc^roptiiQ documentation, actuai measurements of treated 
lesions and serial bacterial cultures during the ooum of treatment. 

^. Additional studies will be performed on bacteria in vitro. 

FINDINGS TO DATE; Oione in concentration from 50 to 500 ppm was applied di rTCtly to Infected pressure 
sores ar»d certain slcin ulcerations. Specially constructed ozone chambers and circuits were used 
with de-ozoning units at the exhaust circuit Rapid clearing of the Infects lesions was ob^fved. 

It wos Impossible to keep the ozone circuits completely hermetic. Despite extensive modifica- 
tions and refinements of the equipment there was always a minute leak of ozone to the ambient 
Qtmosphere. Slr^ce ozon© Is extremely toxic to the pulmonan^ system it isfelt that the hazards are 
too great and do not Ju^i^ whatever beneficial effect ozone has on Infects p^ssyre sores and 
skin ulcerations. 

APPLICABILITY: The objectives of the project literally deal with the base of any vocational and rehabilitation 
effort since thi# prospeetiv© patient must fiist be cleared from any skin break-down and pressure 
ioftt before any rehablllt^lon proct^ can start. 



Cost- 



Annual $2fi97 
Wt AnnusI $894 

#16, Pdge aa. nm 



ProlMfed Total |21p000 
RT % of Annual Total 43% 



Annual toport Reference: 



OBJECTIVES: 
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003 Hyperbaric Qwfgen Treatmont of Prdssure Sores 
and Certain Skin Ulcerations 



PrlnclpQi tnyaitigotor: 



Annucil Report R#f#renoe: 



Cost: 



Dates: 



Completed 

July 4971-Dee©mb©r 197* 
^nual $15^54 
RT Annual $6,840 

#16, Faga 27, M8 



prajeet^ Tdtai $5i,000 
RT % of Annual Total 45% 



OBJiCTfViS: 



1. D©v©l©pm#nt of a low pre^ure hy^rbaric o^en chaml^r permitting the trtatment of 
upper and lower ©xtremitlei, 

2. Development of a pre^urf controlled sealing cuff which would eliminate the danger of 
tourniquet effect. 

3. Developrrjent of control mechanlim permitting the application of putotlng hyperbaric 
oKygen within a rang© ffom 0 1© 60 mm Hg. 

METHODOLOOY: 

1 The problems involved In the constnjctlon of the prtsaur© cuff and a pulsed hypetoaric oxygen 
chambef requires the cooperotlon of technologists in the engineering and material sclencei and 
ttiose who have clinical care of the patient. 

2, Major help was received fronri companies like the Topox Corp., Emmenon CorpM inttmatlona! 
Paper CorpM Simmons Co., Dlelectrlci Co. 

3. Patients were selected from the New York Unlveraify Hospital as well as other hospitals which 
are equipped with proper Instrument^lon* 

4, The progress of the therapy v^s monitored by means of photographic documentation, actual 
measurements of the all© of the treated leilons and serial bacteriai cultures. In suitablacoses the 
capiliory pre^ure was det©rnilned, 

5. Patients who present Intfactable lesions of at least three months duration ore the most favored ones 
for this type of treatment since they offer the best opportunity for proper documentation of the 
efficacy of this treatment mc^alfty. 

FINDINGS TO DATE: Hyperbaric Oxygen was oppl led topically to presssur© ^rei and certain ikln ulcera- 
tions using erther constant or pulsed pressure In the range from 5 to 50 mm Hg. in many cases 
hyperbaric oxygen prov^ to ^ the only modality capable of revereing a pre^angrenous 
process ultimately leading to total healing. The healing time was subitantlQlly reduced in the 
majority of cases. 

Sufficient basic vascular lupply of the lesion seems to be of param^nt Importance for this 
type of treatmeni Deep ulcefations v^th total deitnjctlon of the demnal layer and co-eKlstIng 
undermining were cleared by hyperbaric o^gen torn infection with conresponding stimulation 
of granulation. Neveftheless they failed to heal entirely nece^ltatlng plastic surgeiy repair. 

Ischial tuberosity lesions are not regarcied as an Indication for oxygen treatnnent Healed 
lesions quickly broke onct the patient assume sitting position. It istelt that these lesions necessi- 
tate plastic surger/ repair with stream-lining of the ischial tuberosity and creation of a protective 
flap of sufficient thickness to a^ure proper podding ©ffTCt while In sitting position. 

The method of pulsed hyperbaric oxygen appears to be su^rior to constant pressure since In 
addition to delivery of pressurlied pure oxygen It actiwly assists in arterlCN^venous circulation. 
Without exception, hypert^ric oxygen proved to be successful in rapid control and enhance- 
ment of healing of infected post-surgical wounds. The meth^ Is very inexpensive, simple and 
can be applied directly on wards v4thout any modifications or additional installations in the 
rooms. The method Is e^cQptionally safe, easy to operate and very well tolerated by ^tients. 
APPLICABILITY: ToplMl Hyperbarle Oxygen treatment presents a new tool to succe^Hy shorten the 
hosprtol stay and treatment period of o patient. 

Any rehabilitation program Is affectively stalled by the Mcurrence of even om pre^ure sore or a 
d<in breok^iown. Infected post-surgical wounds area dreaded complication w4iich prolongs 
h^ltal st^ Increaslnfl th© over-all hospital costs. 



7 



New York Unive^ity Medical Center 



004 ilectrophysiologlcal Studies In Neuromuscular Diseases 



Principal Inyestigafor: 



Jasaph Goodgold, 
CampleM 

February 1967-N©vembef 1976 

Annudi $51,507 
RT Annual $40^11 

#16, Page 41, MS 



Dates: 



Costi 



Proj^ted Tatal $632,000 
RT % ef Annual Total 79% 



Annual Report Rtference: 



OBJECTIViS: The iptcific objectives of this project were as follows; 

1. To Indue© myotonia in WIstar rati with 20. 26 diazacholesteroL 

2. To compcr© symptoms and signs of ©xparlrnental myotonia with the human form of the disease. 

3. To determine if increaiad plasma desmosterol levels leads to the Induction of myotonia. 

4. To measure the conduction characteristics of peripheral nerves of myotonic animals and com- 
pare with normal controls, ^ 

5. Determine whether myotonia can be induced In denervated muscle, 

METHODOLOGV: This study was undertaken to determine whether the nerve supply to the skeletal mui- 
culature, though not Involved In maintaining the abnormality, is essential in its onset Twenty-fouf 
male white Wistar rats (1 25 gms body weight) were surgically denervated by excision of a seg- 
ment of the sciatic nen/e from one hind limb. The animals were divided Into three groups; one 
group was given dally subcutaneous Injections of 20, 25 dlazacholesterol (13 mg/kg) for 3 to 4 
weeks. b©glnnlng Immediately after denervation. A second group was given similar injections 
starting 5 days after surgery for 4 to 6 \veeks, A third group was not Injected. 

FINDINGS TO DATE: The frequency of spontaneous electrical activity was much greater In the danefvated 
muscfes of /njected rats than in the noninjected group, in the injected d&neNQied muscles, 
Insertion actlvify was prolonged over many seconds; percussion gave rise to a burst of potentials 
which was not observed In the control group with denervated muscles. The contractile response 
response of denervated muscles of Injected rats more clearly demonstrated the effect of dioz- 
acholesterol, The denervated muscles hod a prolonged rela)catlon time which extended well 
over five seconds. 

The results of this study show that diazacholesterol can alter the electrical and mechanical 
properties of denervated muscles, and that the changes are characteristic of myotonia, 

APPLICABILITV; The result of this Investigatjon Is significant to the clinician as well as the scientist. For the 
clinician our findings will aid in diagnosis of neuromuscular disease; for the scientist It represents a 
befter undemanding of the disease process, The result demonstrate that the nen^ous system Is not 
Involved in produoing this disorder. 



005 Longitudinal Study of the Effdct of Rehabilitation on 

tactors sueh as Job Placement, Maintenance of Ennployment 
of Patients with Obstructive Pulnnonary Diiease 



OBJECTIVES: This longitudinal study was designed to demonstrate the practicality and eff^tiveness of a 
property planned and Implemented rehabilitation program for COPD patients. The area of 
particular concern Is the improvement of their psychosocial and vocational status. 



FriMlpal Inv&itfgator: 
Stilus: 



Albert Mas, M.D. 
Completed 

January i970-D©cemb©r 1977 

Annual $UM2 
RT Annies 149310 



Dotes: 



Pr^ecfed Total $1 77.000 
m % of Annuol Total S4% 



Ajinual tleport Ief6r#nae: 
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METHODOLOGY' Our basic purpos© was to examine the population sen/ed by a large municipal hospital 
for chronic obstructiv© pulmonary disease to determine what percentage, if any, does not really 
nmd welfare lupport because they are capable of being rehabilitated for remuneratl\^ wori<. 
Of the more than 9O0 patienti w© hove screened over the past seven years, a total of 191 ( 149 
male and 42 female) demonstrate the potential for long-term employobiii^. 

FINDINGS TO DATE: Si nee the study of the patienti thennselves has now finished, the collected data wH I be 
analyzed and, In conjunction with ourstudy of the predictability of workclasslficatlon for 
with obstructive pulmonary disease, \vill constitute the final rej^rt. 

APPLICABILITY: It is expected that once the studv is terminated the result will be constituting a final report 
and a clarification of who should undertake the application of rehabilitation medicine, the 
chest physician or the rehabilitation medicine specialist will be determined. It is also anticipated 
that step-by-step comprehenslv©, all-inclusive care will be worked out and accepted by the 
different departments of rehabriitation medicine in this countn^. The findings of this study will 
result In a bi-monthly bulletin which will be sent to different agencies, as well as medical Journals, 
and will be kept up on a hA/ice yearly t^sis. 

006 Work Clatslflcation of Patiants with Obstructive Pulmonary 
DIseasas Following Rahabllltatlon 



Prlnclpai lnv#ifigatori 

Status: 

Dates: 

Cost; 

Annual Rtport Refdfdnoe: 



AJbert Haas, M.D. 
Completed 

January 1970-^cember 1977 

Annual $34491 
RT Annual 13041^ 

#16* Page 207, R-S3 



Projected Total $200,000 
RT % of Annual Total i3% 



OBJECTlViS; This project will demonstrate that a comprehensive, well-planned rehabilitation program 
based on realistic and Individualized patient goals con achieve significant and enduring effects. 
It will also demonstrate that a mult^dlsclplinary approach coordrnated under one roof is Indis' 
pensable to □ successful rehabilitation effort. A dynamic rehabilitation plan will be constfuoted, 
indicating the step-by^step application of such a wetl-organized program. The study will also result 
in the development of work classification categories based on the following tnergy-cost fields: 
low, medium, high. hea\^. 

METHODOLOGY; Two groups of patients, experlrnental and control, have bean selected for this study, loch 
group contains 125 patlente with a rortb of 4 mates to every female. The patients In both groups 
undergo d routine may, clinical and laboratory evaluation, including pulmonary function testing 
by spirometry, plethysmography to measure aln^oy rssistonce and compliance, and a determi- 
nation of pulmonary difhjslon copaclty and blood gas determination both at rest and exercise. 
These tests constitute the baseline study necessary befor© starting the work classlflcstion study. The 
potlenti are then preicrlbed relaxation exercises, postural drainage, breathing exercises, and 
oxygen exercises. Once these therapeutic exercises have been learned, the patient Is given 
varying woi^ loads starting with a minimum of 300kgm/mln. A three minute warmup period 
allowing the patient to reach or approximorte a steady-state Is followed by five minutes of exercise 
at a chosen wori< load. Laboratory procedures, bosad on energy-cost studies, are used to develop 
a reliable work clarification for each patient. Befc^e exercise as refarence p^int, an analysis Is 
made of oxygen consumption while sitting. During the exercises, as well as during the warm up 
pertod miniJe-by-minute oxygen consumption heart rat© and oxygen debt are measured to 
determine if and when the patient reacties hli breaking point, Upon cessation of the exercise, heart 
rc^e and blood pre^ure are measuraj while sitting. A breoth-by-brtoth analysis Is made of the 
expired gas to determine the contracted os^gen debt and the time to recover from it. Blood gas 
analyses, such as oxygen tension saturation and CO2 tension. PH and acld-bose balance are 
monitored as well. The tolerated work load Is translated Into actual work activities in one of the 
different energy-cost fields, and th^e activities are then carried out in a wortcshop setting, 

FINDINGS TO DATEi To date 610 patients have been screened for this study, 1 1 7 males and 21 females 
(138 In total) have twn chosen with the following ^sults: 



New York University Medical Center 



1. Basal metabolic rate before the reconditioning ©xerclsss ranged from + 14, and from + 5 after 
Ihe reconditioning ©Kercises. 

2. The rgng© of respiratory exchong© ratio was 0,6 to 1 .0 before reconditioning exercises, tending 
to itablllz© at 0.7 to 0,8 after these exercises, 

3. Patients reached a steady state whill© at rest but only appfaached It during exercises. After the 
reconditioning exercises ttie patient failed to reach a connpiet© steady state, although the 
contracted oxygen debt became sonnewhat smaller and the rote of recovery was shorter. 
Duration and tolerance to the minimum workload exercises (of 400 kg meters/ minute In- 
creased by a ratio of 1 :3. Similar results were observed when the patient did small assembly 
wofk in 0 sitting position. The heart rate In B,R rennamed within normal limits during the 
approprlat© ejcerclses. 

Preliminary analysisof the collected data Indicates that In relation to cardlopuinnonary function, 
the maxlrngm tolerable work load Is 600 kg meters/minute for this patient group. This allows 
them to complete a 7-hour work day, the work load classifications are defined according to the 
following: 1 ) up to 200 kg meters/minute pertains to self-care: 2) 200-600 kg meters/ minute per- 
tolnsto sedentan^ (such as clerical and assembly work) ondllght standing Jobs(llke bench work 
invoMng lifting of no more that 2 to 4 lbs. only for short dista nces), The 64 patients placed In jobs 
nna intolned thenn for from 8-32 months, teven patients, however, had to discontinue becau^ of 
acute respirator infection and undergo another re-evaluatlon, 

APPLICABILITY: Patients with COPD are generally unable to return to and maintain steady employment 
because most of the present rehabilitation programs are not praperly planned and vocational 
goals are Inappropriately chosen. Successful vocational rehabilitation Is contingent upon a 
reliable work classification to determin© the occupational field In which the patient con success- 
fully maintain a favorable status. These work classifications also provide a tool for determining the 
extent of an individual patient's capacity for successful retaining. One can then discriminate 
between those patients in whom the Investment of retraining funds would be reasonably worth- 
while and those in whom such an Investment would not be productive. 



007 Zinc Sulphate In the Treatment of Various Skin Disorders 

Principal Invtsflggtor: Boguslav H. Fischer, 

Sfafus: Continuing 

J>ofes: June i97Q-De€©mber 1980 

Cost: Annual $13,541 Projeafed Total $168,000 

RT Annual Si,19'r RT % of Annual Total 60% 

Annu^t Report Raf@renc&: #16, Page 34, R-30 

OBJECTIVES; There Is evidence that a major zinc loss occure In any form of prolonged immobi lizotlon of the 
human body acconnpanled by nnuscular wastings. 60% of body zinc is stored in the muscular 
system. 

Problems: 

1. Rote of line loss In patients immobilized for proionged perlodi of time. 

2. Relation of plaima zinc levels to ulcerations of the skin, 

3. Doits of zinc sulphate to be administered daily in order to nnaintaln adequate zinc level In 
body tissue, 

4. Action of zinc In acceleration of healing of existing skin break^downs, 
METHODOLOGy: 

1, Patients will be drawn from the New York University IS^edlcal Center including Manhattan*! 
Veteran's Administration HospitaL Blood samples will be drawn using stainless steel needles and 
all^loss syringes, immediately spun down and stored in frozen state In rub tor-less containers, 

2. Zinc concentration will be determined on a bl-weekly basis starting from the day of disability or 
Injury, and conducted for at least six months. 

1 Oral supplementation will be performed using Zinc Sulphate in capsules, 220 mgm each, three 
times per day ©quallng 150 mgm of elementary zinc. This amount proN^d too sufficient to replenish 
zinc stores without untoward reactions, chiefly in form of gastro-inteitlnal Irritation, 



10 

16 



New York University Medical Center 



FINDINGS TO DATE: ^rum and urinary zinc concentrations were measured in 31 patients presenting 
central nervous systems disorder in the form of ^rapiegla or quadriplegia, diabetes with chronic 
ulcerations, rtiaumatoid arthritis and Parkinson disease. 

Low serum zinc levels were found in f^tients presenting chronic ulcerations of the skin which 
resisted standard methods of treatment. 

lawwrum zinc levels were found In patients treated chronically with corticosteroids and with 
Parkinson dlseas€^ 

Patients with a skin ulceration of recent on^t hod a normal zinc leveL Therapeutic trials were 
performed In four patients pre»nting chronic ulcerations. 

Two patients hod a normal ^rum zinc level The administration of zinc sulphate 20O mgnn Tid 
^ did notaffTCt the status of the ulcerations. There was no response In one patient with low serum 
zinc and a pressure sore. In two patlen ^s witti low serum zinc levels there was a visibly accelerated 
granulation and epithelium formation once they were started on zinc sulphate supplementotioa 

The administration of zinc sulphate appears to be safe and well tolerated. There were no 
hematologlcaL hepatic and renal changes in all ^tlents receiving zinc supplementation for at 
least four months in a dosage of 660 mgm/day. 

Ttle accumulated data are too scant to drawany valid conclusions. The results, however, give 
the ericouragement for further proceeding with jhe study. 

Stringent sampling technique must be applied in order to prevent or minimize the danger of 
contamination of samples with external zinc. 

APPLICABILITY: Proper maintenance of the skin integrity Is of fundamental Importance for a full cours© of 
rehabilitation and vocational therapy, 

008 Orthotics and Prosthetics Design Improvemants 

Principal lnv#stlggtor: H.R. Lehnels, Ph.D. 

ftcrtui: Canflnuing 

Potts: OciQbmf 19^0eteber m$ 

C©st* Annysl $4^046 Projected T0fsl SS20.Q00 

RT Annual $46,746 RT % of Annual Total 99% 

Annual Raport Reference: Page 137, R-59 

OBJECTIVES: 

1 PT©ssur© Mapping: to establish and test a clinically applicable metet^ of graphically quontify- 
ing static pressure over large complex surfQcei at all points iimultaneauily. 

2 Unlvtrial TtrmlngI Povieei A prosthetic terminal device li being developed that provides 
ftinotion similar to that of a hook but looks like a hand. This Is to eliminate that stigma aisociated with 
the appearance of a hook, yet to provide the superior prehensile function of a hook, 

3 f laetrle Am Orihotisi A powered orthosis Is being developed that provides prehensile function 
oi well as eisenticl degrees of freedom for arm functions to allow for needs of Activities of Daily 
Living and to reach certain vocational goals. 

MfTHODOLOGY: Pressure Mapping, Universal Terminal Device and ilectrfc Arm Orthosis. Pressure 
mapping was completed and the final report submitted in last year's report. This year's report Is 
concerned with the remaining two projects, universal terminal device, and electric arm orthosis, 
UnlverK3l Terminal Device, Subject population in this prolect consists of telov^-elbow and 
above-elbow amputws, ratherthan higher levels of amputation since the B/land A/Eamputee 
is a generally more active user of his prosthesis than higher level amputees. In addition, their 
vocational potential Is greater in general. Testing procedures are standard procedures used in 
occupational therapy In training amputees vyhich ^cord performance In standard tasks ex- 
pected of the amputee. In addition, a questionnqire has been developed which aims at a com- 
parative ©valuation betv\/een standard terminal devices and the universal terminal with regard 
to performance from the patient's point of view, as well as acceptance ond convenience, 
ildQtria Arm Orthoils. The subject population in this project are qyadriplegics oLive the C-5 
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lm„ who ar© unable to place their hand or arm in spac© and do not have prshensfon. The age 
rano© is bShveen 18 and 65, i.a, patients who hovt either coHeg© training or vDcatbnal 
potential. An objective Qvaluation of both designs by an Independent Initltutjon is also plannad, 

FINDINGS TO DATE; 

1, Pfmuurm Mapphgi The constfalnfs of the specific clinicai applications dsscflbed In the previous 
and present repx^rt and other experience have led to o reflnement of ths preiiure mapping 
technique to the extent that the projTCt con be consjdered coniplet© as of this report. In sunnmdtion , 
the methodology evolved through three distinct phasts; 

I Qyantificotlon of a microcapiule iyst©m 

2, Modification and Lrfllrzation of above microcapsul© contsnta, 

3. Use of reaotants In 2 above, again mc^lfled, to be compoftabte with an altered physical 
configuration of the transducer 

2, Uftlvsrsal Ttrmin^l Device: Durfng the past year efforts were dialed. In part, to a more fomnal 
ihterdepaftmental approach to the problem. Thts not onfy facilitated the *'tQi(e-home" evaluation 
but should assist dissennlnatlon. 

During this period, two of our prototypes developed were fitted to /potlthts who v/tre allowed to 
use these devices outside the laboratory, They were, neverttieiess, used only In their homes sine© 
good cosmesis has not yet been achieved. Also, the probleni of dur^llity hai not yet been solved 
so that long term use was not possible. Neverthef©^* patlsnt reaotlon was favorable and en- 
couraglng. 

3, ilMtHe Arm ^rthoils: As a result of patient tests the control lystem was refined from three 
Independent iv^itchei mounted In the head piece through a "Joy stick" — like lever arm such that 
contact with the oontrol system Is CQntinuouiiy [TialntQined. This Iniures th© "riferring*' that is 
necessary to 'Und" the proper awitch at the proper time and also reduces head motions needed. 
The co^^esls of the control systsm was also Qr#at^ Improved. 

A four degree of freedom ^wered arm orthosis is being devtioped to campiiment the en- 
vlronnnentol control opproaeh, allowing the patient to ftjnctlon In locations othpf than the prox- 
Imlty of those systems. 

APPLICABILITV: Since this system enables the clinician to predict future pressure-lnduoed skin ulceration and 
allied difflculties withDUt the use of complex, expensive equipnierit and additional technical 
assistance, the efficiency of the rehabliltation p^ess is ©Kpecfed to Increast end resultant costs 
are expected to decreets©, Consumers will be the general upper lirrib amputee population who 
currently use one or mora types of terminal devices. 



009 Bone Mineraiization In Splnsl Cord Injured Man: A 
Biochemical and Radiologic Invastlgatlon 

Principal Investlgatan N. Eric Noftchh Ph^. 

Ifatyi: Continuing 

Dofesi September if 69^pfemb#r i9?9 

RT Annual $i9fi9Q m % oi Annual rctaf 30% 

Annual top^ t#feren€#^ #16, Paige i2. MO 

OBJECTIVES: 

1 . To detennlne the causes of ©Kcesslv© bone demlTOraliiatlon in potltnts with poralv^ii due to ^'nal 
cord lesions. 

2. To prevent demlnerallzatlon. 

3. To QTOst and treat complications of osteoporosis by controMIng calcium and phosphat© 
metabollim. 

4. To elucidate tt»e cause of myositis osslficahi and ther©by prevent fii# restrictive, debilitating effects, 
either by inhibiting its formation, or once form^, cause its resoptlon or nnaturatlon by phar- 
macologic means. 
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MITHODOLOGY; 

1, The objactlv© of this itudy is to Grrejt bone Qbsorptlon and favor bon© deposition by meani of 
odmlnlsterinO several therapautic agents separately and in combinatfon. The pharmacdogic 
ogenti will b© Inofganlc phosphgtes (Hyper-phos. K)* dlphosphon^es, and thyrocalcitonin, The 
following tachniquss will bs ennployed to detemnin© succeiiful therapy^ (a) chromium corrected 
ph^iphote. calcium, magneiium, nitrogen balances will b© studied for two consecutiv© four-day 
^rlodi after ap^opftot© ©aullibrlation; (b) radiographic rmeosurerftent-of metacarpai and 
metortarial corticql thickne^; (c) quantitative /lerlol measurement of forearm and leg bone density 
by means of gonnmophoton denlstometer, 

2. The reiults of quantitatfv© lerlai mtosufementi of bone density by simultaneous radiographic and 
ggmrna-photon densltonnetry and 18F uptake will be correlated with mineral bolcnc© and colla- 
gen turnover In Odi^e and chronic quadriplegic and paraplegia. Th©s© reiults, in turn, will be 
compared in patients with a dlff©r©nt level of spinal eord transection in acute, recoven^, and 
chronic phases In order to detemnlne the effects of varfoui levels of transection of spinal cord on 
skeletcil demlnerallzation, 

FINDINC5S TO DATE: 

I Bone mineral content was nneasuf^ by single photon abso^tiometery using a modified Poclcard 
ban© densitomtter with 126 1 as the source. In 46 hamipleglc subjects, motched for sex and age, the 
bone dem\^ was comporM^ bllattraliy on the radius and ulna fwo and four centimeteri above the 
wrist. The non-paralyzed side served a® a control for the paralyzed side. There ^as an ©qufvolant 
number of right-donnlnant, right-paralyzed ar^d left-dominant, leff-paralyz^ subjecti. The results 
indicate a consistent, general lop of bone mineral on the paralyzed side compared with fhe 
non-parolyzed sida Rf^t-domlnont. ieft-paraiyied patients showed a greater loss of bone density 
than left'domlnant. right-paralyzed si^Jects. The absorption ratio of th# pafatyzed versus the 
non-parolyzed sides revealed that there was a 6 J% and 7.3% decr^sa In the averag© bone 
densrty at fogr centimeters and two centimeters above the wrist* respectively. There was a progres- 
sive ioss af bone mineral content relative to time after the onset of paralysis, amounting io on 
overGgaof 5% from both sites measured approximately thrM months after onset of injury. The effect 
of physical and drug therapy on the rate of deminerallzotlon following pafQlysis remains to be 
elucidated, 

2. This ^udy was undertaken to assess the feasibility of the osteodensitometry for determination of 
bone mineral content. Hemlplegic subject were chosen as simpler models in order to compare the 
paralyzed with non-parajyziid arm and to set-up the technique fof spinal cord injuired subjects who 
are mof © challenging to study. The progr^lv© loss of loone mineral content relaf Iv© to the lime after 
the onset of pafdiysis tie measured as above In spinal cord Injured subjects in order to 
deteffnine the e5(^ent of bori© demlnerallzatlori and the effect of drug treatment 

3, Urinary excretion of magnesium and calcium was meoswed in 11 quadriplegic ofid 7 paraplegic 
subjects from- the dote of thie on^t 6f Injury and was followed longitudinally once a week for a 
period of 15 to 24 weeks. Both groups of lubjec^ excreted calcium and magnesium significantly 
higher than nonrnal durinij the firt eight weeks offer ttie injury. The mean levels gradually dm- 
erected towards but did not reach rionnnal levels 24 weeks lo^er, the excretion of calcium in both 
quadriplegic and parapl^lc subjects was of the some rriagrtMe but the tKcretlon of mag- 
nesium In paraplegic subj^i was about 75% of that in quadriplegic subject, 

APPLICABILrrV: Calcium and phosphate metabollirr^ deranged In spinal cord injured humans. The 
associated compllcationa. kidney stone, myosi^ ^iflcans, iMne pQ]n and fractures limit the 
Independence, employability and rehabilitation of spinal cord injured man. In ttie present study, 
under dietary oontroL calcium and pto^ote metabolism will be detemiined before and after 
speciftc trecifment and cOTeWed with bone densify measurement and other biochemical 
finding. Th©s#tfeQtmenti hm^wmen successful In arresting bone resorption and fovc^ng bon© 
depcsttlofi In animo^i and some humans with bone fractures. The develc^ment of methods for the 
confrol of cateium and phosphate metrt^olism In spinal cord inju^ is essential in ord^to reduce 
debliitv, protracted and r^uffent hospltollz^lon of th^e portlenti. 
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S^pathetlc Activity and the Metabolism of iiogenlc 
Amines In Spinal Cord Injured Patfents 



Mnelpal Invv^gotor: 



N. Erie Nqftehl, 
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Stotusi Continuing 

Dotts: ^pttrn^r 1968-^p!©mb©r if 79 

Cost: Annual $142,613 Prc^tefed Total $900^00 

m ^nuol $^1,909 RT % of Annual Tatal 15% 

Annual Raporf Reference: #16, Page §6, U^i 

OBJECTIVES: 

T, To dttemiihe th© relationship behveen cutanTOur clroulatlon and catecholamine metabotlsm In 
paraplegic and quadriplegic subjecti wltti the punpi^t© of elucidating the caui© of frophlc skin 
ulceri and spactfclty, 

2, To measufe the effect of various levels of injury on the metaboHsm of coteclnof amlnei ond correlate 
the degree of derangement In regulatoiy, Integrative and stress functions with concentration of 
these neurotransmitteri and their metoboiltei. 

3. To measure the degrTO of sympathetic activity In different levels of iplnal cord injury. 

4 To develop mecmjrei for reducing the Ir^idenca of decubftli uloem In th© spinal cord Injured 
human* 
METHODOLOGy: 

T Cafecholamlnes and their metabolltei will be mTOsured In plasma and urine and iplnat fluid of 
cord troniaoted Individuals. Various levels of cord transection and their effect on these hormones 
and neurohormones wl II be Investigated, Meth^s used Include column and bidlmensional paper 
and thin layer ohromatography , ulfta-vlolet fluorescent and atomic obio^tlon ipectroscopy; and 
the use of uliracentrtfuge iclntillatlon i^ctometry and strip scanning for radioisotopic analysis of 
the tKsfmones and loris involved. Symp^etlc activify will be evalurted by reactivity of the potlents 
to exogenously Infused norepinephrine, tyramlne or ongioteniln. Digital cglorimetry will be used for 
the studies on reaotivlty to norepinephrine or other pressor substances. Gas-liquid chromatography , 
mass spectfometry and Infrared sp^ctromet^ will a to be employed for separcrtlon and Identlfioa- 
tlon of unknown compounds. 

2. Digital blood flow will' be measured oalorimetrically end by means of m©rcury-ln-rubber Whitney 
strain gau^. 
FINDINSSTO DATE- 

1, In seven C5-C7 quodriplegfc subjects blood volume was measured by means of doubfe Isotope 
technique, using 125 1 ond 61 Cr. In five other C5-C7 quadripl^ic subjects autonomic hyperreflexia 
was induced by expanston of the urinary bladder by fnTOns of water Intoke. Cardiac output was 
meosured by Indicator dll^lon metfiod and arterial blood pre^ure by auscultatory technique. 
During hypertension there was no appreciable change in either cardiac output or cardiac Index. 
By contrast, there was a significant rise In mean arterial blood pressure and total peripheral 
reslftanoe and a sharp fall In pulse rote. Preliminary studies on blood volume reveal that during 
hypeftension there is a 10% rise In hemotocrtt burt reWlvely little change In total biTOd volume. These 
results Indicate that durfng hypertension there is: (1) an Increase In hemoooncentratlon. probably 
due to an increase In capillary permeablllfyj (2) hypertension Is caused mainly by a pfOTounced 
deofeas# fn blood .flow of the upper and lower extremities and by a sharp Increase In the total 
periphetal resWonoe. Thlsi mariced vqsoconstriotlon correlates wltti Increased activity of semm 
dopamine'B-hydroxylaae^t he eniyme re^ :KDniible for the synthesis of the neuro-transmltter, 
noreplnephflne. This enzyme Is released together with norepinephrine during hypertensive stre^ 
(Naftchl. N.E., et al, Frontiei^ In Catecholamine Resrorch 1973 pp^ n43'47, Pergamon Press) and is 
#iu$^ an Index of sympathetic activity (Naftchl, N J., et oL CIrc. Res. 35:8M^, 1974). 

2. l^eoctivHy of the digital vascular bed to InaisM ^norepinephrine (NE) was measured In 15 subjects 
wltti complete phyglologic transition of the spinal cord at various levels and was compa^ with 

of 16 nomnal subjects. At leart one imir before the test a continual bladder drainage was 
Insured by means of an Indwelling Foley cotfheter Imb^ded In LIdocalne gsL Sympo^etlc nerve 
dischafge was Inhibited by Indirect treating of the subje^s and continuous Inftjsion of trlmethophOTr 
cGmp^wiutfOTate (TMCS), a ganglion blocking agent. Following the measurement of dlgHal 
blood pressure arid tow In this phase of vcgodMon. vasoconstriction was brought about by 
Intalon of NE while the fctMon of TMCS continued. Flow-pressure ratios were converted to radius . 
equivalent of digitall cteulatlon and tt>e wori< of ymaom^c^Qn was quantttcrfed in ergs per 
micifogram of NE Inftjsed per r^^nute. Ttw reactivity of NE In parapl^lc subjerfs with lesions below 
the T6 dermcrtome was within tha range found fornomiotenslvesttojMti. tn subjects with spinal ^rd 
franseotjon a^ve the 16 dermatome* rerctivify to NE was more than two-folds greater than that of 
normotensive arid jMroplegle subjects with lesion below Ta dermatome. The signiflcance of these 
flnding^ wHh respect to denervation supersensitivity and the level of spinal cord lesiori are being 
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investigated further, 

APPLICABILITY: Too frequently, after substantial Investments are made in tf^e phyiical arid vocational 
training of paraplegic and quodriplegic patients, numerous complicationaaris© which necessh 
tat© re-hospltalizotlon, frequently for a prolonged period, and thus Jeopardiz© further ennployment 
of tha patienti in ttielr prthospitalization Job or o new Job following dlicharg© from the hospjtal. 
If through the proposed investigation the basic underlying phyilologlca! factors which contribute 
to deoubltl. urinarv infection, and other similar complications could be idtntified and posslbiy 
brought under control, the vocational rehabilitation of these severely diaabled persons would be 
greatly enhanced. 

Oil Dysfunctions of Endocrin© Glands In Spinal Cord Injury 



Principal Investigators 

Status: 

Dates: 

Cost: 

Annual Report Reference: 



irie NQftchl. Ph.D. 
Continuing 

September 1974-^ptember 1979 

RT Annual $34.aa3 
#16, Page 6^. R^i 



ProJ^ted Tatal $410,000 
RT % ©f Annual Total as% 



OBJECTlViS: The objectiva of this research is to examine critically endocrin© function in paraplegiG and 
quadriplegic subjects by means of exact and lenaitlve tools of radioimmunoassay and gas-llquid 
chromatography, to assay in blood th© major hormonis. and to analyze in urine 17- 
hydroxycorticosteroids, 17-lcetosteroids, aldosterone, and rtninongio-tensin as described in the 
Methodology. 

METHODOLOGV: The ability of 131 I or ^25 l-labelled hormones to competa with gnlabt lied hormones for 
onfibody has been utilized h the radioimnnunoassays for human growth hormone (1), rot (2,3) 
human (4), bovine [7], LH. fSH (5), and rat prolactin [6). Purified homnones are iodlnated by 
modifications of ttie method of Greenwood et oL, 1963 (8) using chloronnineT as the oxidizing 
agent 

FINDINGS TO DATE; 

1, The concentration of testosterone In lefum and the level of 17-Ketostiroidi in urine of seven 
paraplegic and nine quadriplegic subjects wme measured from the dot© of onset of the injunf^ and 
were followed longltudlnaliy once a week for a period of 15 to 30 weeks. 

2 From the date of onset until three to eight weeks later, serum testosterone levels were about one-half 
that of nomnal controfi but reachad and remained at about nomnal levels thereafter. The concent- 
rations of urina^ 17'Kstosterolds followed approximately the same trend as that described for 
serum testosterone. Urinary 17-Ketosteroid levels, however, exhiblttd sharp weekly fluctuations from 
one-half below to low normal values. The latter results may suggest a derangement in regulation of 
synthesis or metabolism of dndroQens In spinal cord injured subjects. 

3, Urinary 1 7-Ketost8roid levels were lower than nomial values in pdropleglc subjects. In quadriplegic 
subjects, however. 17-Ketoiteroid excretion remained approximct#ly nonmaL The results suggest a 
derangement In the regulation of synthesis and/or metabolimn of neurotranimitterand androgens 
due to a dliturbonc© In hypothalamic pltulta^'gonadal axis. 

APPLiCABiLITV: Since th© integration of the most impoi^ont biological functions In the body is carried out 
by the autonomic and central nervous systems as well as the endocrine glands, it Is urgently 
necesaa^ that wm study dysfunetlof^ of th© feed^ck mechanism between various endocrine 
glands to be capobi© of reversing or preventing some of the serious complications, Incurred by 
paraplegic or quadriplegic subjects. For Instanca there Is no explanation as to v^hy some pa- 
tients with spinal cord inju^ develop stre^ intolerance, gynecomastia, teiticglaratrophy, amen- 
orrhea, etc., all manifestations of dIstgclMd functioning of th© endocrine system, 

012 Evaluation of yarlous Elactronic Devloes to Increase 
Mobility and Independence of Very High Level 
Quadriplegic Patients (Above C-5) 

Principal Invtiflgafon Helner tell. W^, 
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Stertusi 
Dotes: 
Catt: 



Continuing 

Oetobdf 1974-S&pt6mb#f 1977 

Annual $12640a 
^AnnuQl $118717 
#16, Peg© t26, R-aZ 



Prol#€ted Total $286,000 
m % of Annual Totol ?4% 



Annual Report litfertneei 



OBJECTIVES: Th© general objective of this project (i to determln© which electronic equipment can beit be 
utilized In the rehabjlltation of the severely disabled quadrtplegic by the evaluation of various 
types of such equipment 

METHODOLOGY: 

1 During the past year on-going Investigation of e^cistlng electronic devices has been continued, as 
well Qs testing of newly Introduced commercial iterni, In addition, prototype devices developed 
In-house or by outside manufacture!^ have been tested. 

2. A totol of 14 high level quadriplegics who were seen at IRM during the period June 1 , 1 976 to May 
30, 1977 were given on opportunity to try any or all of the various ©lectfonic devices in-houi© at 
that time. Primo^ ©valuation oocurred In the electronics lab with bedside testing done vvhen 
feasible. Data was collected in the areas of nnechanicol/electronlc perfomnance and character- 
istics patient operation, and potlent/personnel attitudes. 
FINDINGS TO DATE: Patients with high level spinal cord injuries had the opportunity to test various pieces 
of electronic equipment. These Include breath operated powered wheelchairs and breath 
operated environmental controls and communication aids. In-hospltol testing of all devices 
followed by post<iischarg© testing of the same and/or additional devices at home or schools 
permits comprehensive asiesment of actual functional value of the device as well as suggest- 
ing modifications for device improvement. An open communication with manufacturers 
encourages Incorporation of current findings. Devaiopmenf of In-house equipment Is pursued 
when Indicated. 

APPUCABILITV: A leading international manufacturer of wheelchalm has accepted the 1-tube IRM Breath 
Control for production. Three prototypes from them are projected to be ready for In-hous© testing 
OS a preliminary to natlonol martceting. 

The manufacturer of one environmental control device (Robot) has reported that our evaluation 
findings ore being considered in the redesign of their device/ 



OBJECTIVES: To determine 1 ) the relationship between classlflcatlon of rehabilitation goal and clasiifica- 
tion of severity of disease; 2) the Impact of cancer on patient 'lADL functioning; 3) the relation- 
ship behvTOn ADL change and patlenfs setf report of psychosocial problems 

METHODOLC^y: 136 (46 Breast, 45 Lung, 46 torconrra) cancer patients at least six months post initial 
cancer diagnosis were administered a th^ hour structured clinical Interview. The intervlewwas 
constructed so that a potential of 1 09 psychos^lal problems could be reported by the patient. 
In the coui^ of the Interview, potienfs ADL status was o^ssad using an adaptation of the Katz 
(1963) and Samo (1973) scales. The surgeons were asked to evaluate their patients prc^nosis 
and medical staging of disease. Independent m^lcal chart evaluations were pefformed by a 
ph^'atrtst tS determine level of rehabilitation goal. 



013 Oemonstration of Benafits of iarly Identification of 
Psychosocial Problems and Early Intervention Toward 
Rehabilitation of Cancer Patients 



Prlnclpql Investigator: 
Sfotys: 



Leonard Diller, 
Conttnuing 

Junt 1975-D©€©mb#r 1978 

Annuel $207,997 
m Annyal $41,967 

#16,F©9e 146, R44 



Dotas: 



Cost: 



Projected Total $723,000 
RT% of Annual Total 20% 



Annual Report Referenoe: 
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RNDINSSTODATE: Data indicate that l)classiflcatlonofrehabllltationgW3landciassificat!onof 

of disease are significantly correlated; 2) ADL status declines witti level of rehabilitation goal; 
3) lung and sarcoma patienti art more ADL impQired than breast patients; 4) the amount of 
ADL Chang© was the best predictor of th© total number of piychoiocial problems reported by 
^tlents. These data will be discussed In terms of the Impact ADL change and rehabilitation 
g<M! have on the psychosocial problemi in cancer patients, 

APPLICABILIW: A 1974 study sponsored by Cancer Care Indicated that 75% of all th© patients studied had 
psychOicKSlal problems, it Is a known phenomena In rehabilitation that psychosocial difficulties 
mediate the success of rehabilitation efforts. Therefore, knowltdge relating to the interface be- 
^A/een ADL status, rehabilitation goal, and the pre^nce of psychosocial problemi will enable 
rehabilitation workers to more effectively focus their efforts. 



OlU Motor Conduction Velocity Measurement In Myotonic Dystroptiy 

Principal Investigator: Arthur ibertttin, Ph.D. 

Stcatus: CQfitlnylng 

Dotes: September 1975-a0pt©mb©f 1978 

cost: Annual $4S.a04 Prelects Total $118,000 

RT Annual $52^02 W % of Annual Total 7f % 

Annual Report Rtference: ^16, Page 78, MB 

OBJiCTlVES: ^e objectives of this study are to determine whether nerve conduction In patients afflicted 
with myotonic dystrophy or myotonic congenita Is impaired, and whether there is any nerve 
involvement of parents and siblings of these patients, 

METHODOLOGY: 

1 Patient with clinical and electromyographic findings charocterlstic of rnyotonic dystrophy or 
myotonic congenita will be accepted oi sub|eate for this study. Both ftnnale and rnol© patients ^all 
ages will be tested. The populotfon sample will coniist of at lecasf 60 iubjtots. Control voluaa will be 
those alreody established in this labcrortory. 

2 Conduction velocities will be determined In th© median, ulnar and peroneal nerves and sensor 
latency times In the median and ulnar nen/©s of each subject. The procedure to be followed has 
been described in the book by Goodgold and Ebersteln (ilectrodlagnosis of Neuromuscular 
Diseases Williams and Wllkins, 1972, Ch. 6), Essentially, nen/e conduction velocities of motornerve 
fibers are determined frorri mtasurements of the latencies of potentials evoked in the muscle after 
nerve stimulation at two different points along its length. 

3 The mean conduction velocity and mean latency time as well as standard deviations will be 
calculated for each nerve, and the T-test will be applied to the means of corresponding nerves 
(narrfM3l vs. myotonic patients) to determine the significance of the difference. 

FINDINGS TO DATE: Twenty-six afflicted with myotonia were Included In this study The avefog© conduction 
velocities and latenciei were calculated from the measured valuesobtalned from each patient. 
Forth© motorflbersof the median nerve, theaverageconduction velocity wos&as t 2.8 m/sec, 
and the latency was 3.3 ± 0.6 m/mc. The latency for sensory conduction of the median neive 
was 2,8 t 0.6 m/sec. Using the t-teit. the differences of these values from nomial were found to 
be not significant. 

The average motor conduction velocity and latency for the ulnar nerve was 54.8 t 6,3 m/sec, 
and 2J i 0,5 m/sec. These values are within the normal range for conduction velocity and 

later^y. ^ , 

For the peroneal nerve of the myotonic patients, the average motor conductlorn velTClry v^s 
47.0 ± 8.8 m/sec and motor latency vyas 454 t 1.8 m/sec. These ore also within normal limits. 

Four of the 26 patients had conduction velTCities along the median nerve which were In the 
lovv^r range of the normal linnitsClessthan 50 m/sec)aswellasabnorm^ 
nerve. The^ patients are apparently free of any other involvement so that the slow nerve con- 
duction may be attributed to the myotonia. 
The normal values of conductton velocity ond latency u^ in this study were as follows: 
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median nerve, 5d3 ± 48 m/sec and 3.2 t 0.6 m/^formotor fibers, 3.2 i asm/secforsensofy 
fibtfi. Ulnar nen/e, 58,4 ± 6.0 m/mc and 2,6 t 04 m/mc for moforfib©rs> 3,2 t 02 m/sec for 
lenso^ fibers. Peroneal mtym, 50.0 ± 6.0 m/s©c and 5D t OJ m/sec for motor fibers. 

APPLICABILITV: The knowledge that the nerv^ is or is not Involved In the disease process Is Important to the 
clinician as well as the scientist. The clinician may this Information to Improve the differential 
diagnoili of muscle disease, prepare a program of rehabilitation and, possibly, as an early indi- 
cator of abnormality. Early and accurate diagnosis may be ©ssantial to successful treatment 
and. at least, partial reversal of the dliease process. 

Furthermore, reiults of this project may be utilized in ttie growing controversy regarding the 
pathogenesis of the myopathies. Any evidence that can be presented to resolve this problem is 
significant for the entire medical community. 



015 Rahabilitation Indicators* A M©thod for inhancing 

Accountability and the Provision of Rehabilitation Services 



h'lnclpal inv#iflgalof: 

Status: 

Dates: 

Cast: 

Annual Repoit Referencd: 



Leonard Diller, 
Continuing 

Qctobef 1f74^tab#r 1979 
Annuai $7§,a9i 
gT Annual $$33Q 
#16, Fag© m$ 



Prajected Total $4^5,000 
RT % of Annual Totai 70% 



OBJECTIVES: The Rl methodology, when used In rohabintation settings, will serve several purposes 
(fong-ferm gooli); , 
1 Rehabilitation settings will become more aeasunfabi© through a broader and more objective 
InfornTotron flow and improved decision making, in line with the resource provider's expectations; 
these expectations are itated in terms of access (who is to receive services), prcx:ess (what ii to 
occur) and outcomes (the types of goals that ar© viewed as valid). 

2, Rehabilitation settings will provide better services in that Individual client planning* tracking and 
foilow-up can be tied to Rl's; also program planning can be more clearly tied to the types of pri- 
mary goals and instrumental sub-goals addressed within the population. 

3. Rehabilitation systems will be able to Mlm "disablll V' in functional terms and define 'needs" of 
the disabled In terms of skills and environmental supports needed to reach gMli, 

METHODOLCM3Y: The project will be implemented In three phases; Ptiase I Initial development of Rrs 
(October 1974 ^ May 1977); Phose II: Final development of Rrs and field testing (May 1977 - 
October1979); andPhaselll: Demonstration and Utiliiation/Dissemlnation (October 19 ), 



FINDINGS TO DATE: A le^cicon has been developed which consist of three lets of Indicators which constitute 
on objective and hopefully clarlfl^ language for rehabilitation. This modified language can be 
implemented In many ways within varying rehabjiitatlon sy^ems, Inciudlng the use of the lexicon 
within a rfiuctured Interview, an unstnjctured Interview, and/or wrttiin an observation paradigm 
The particular method selected would depend on factors such as the type of client, the type of 
rehabllitatfon services and the type of rehabilitation letting. 



The focus of the lej^lc^ Is behavioral and observable, but not behavloriitic. In that no particular 
theory of behavior li adopted nor any bthovlor change methods. 
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APPLiC ABILITY: Stiatus Indicators, activity indicators and ejcttmai factor Indicator can be ustd wlfNn the 
proc©^ of rehabilitation, utilizing a basic systematic approach. In this approach the rehabilitation 
Indicators would b© u^ to fulfill several pgrpoiei. Including defining status goals, necessQry ikllls, 
and ©Vernal strengths and problems, for the purpose of individual rehabilitation planning, and 
defining changes in status activities and external factore for ©valuation purposes. 



016 Modular Hyperbaric Oxygen Treatment of Pressure Sores and 
Traunnatic Skin Lesions of the Torso 

Principal InvestlgQfor^ fioguslav H, Flseher. M.D. 

Status: Continuing 

PQl^j.^ October 197S^tab#r 1980 

Cost: Annual Si i 590 pro)aoted Total S60.Q0Q 

RT Annual 15572 RT % of Annual Total 4^% 

Annual teport Rdferenco: #1^, Poga 79. R49 

OBJECTIVES: 

1 Construction of physloioglcally proper cups and miniature ctiambers permitti ng the enclosure of an 
ulceration existing on a flat surface of the human torso (Sacrum, vertebra! spine), 

2. Identification of proper gasketing materia!, either silicon or natural rubber, 

3. Identification of proper durometer of the gasketing material. 

4 Development of oxygen delivery system permitting either constant or pulsed pressure cppKoation 
of oxygen, 

5, Development of proper shape of the seaitng material placed between the cup ana skin, 
MEHODOLOGY; 

1 Patients will be selected from the New Yori< University Medical Center. The progress of healing will 
be monitored by photographic documentation, actual measurements of skin uicerationi. and 
serial bacterial cuitures. 

2, The response of the lesions to oxygen applied under various pressures will be observed. 

3 Special consideration will be given to infected post^surgical wounds on the torso since their pres^ 
©nee not only substantially delaysany rehabilitation treatmentbutalsoc 

to the patient's well being. 

4. Several branches of the industn^ (plastic and material sciences) will b© involved in search for pro- 
per material and construGtlon of devices. 

a The foUowIng compariias expressed their willingness to cooperate and help In the projeGti 

Intemationoi Paper Company Sterling forest. New York 

IDovoi Company Rovidence. Rhode island 

Dielectric, Inc, Chlcopro tails, Massachusetts 

FiNDINGS TO DATE" Hyperbaric oxygen was applied topically to pressure sores of the sacnjm, buttocks 
and to infected post-surgical wounds on the torso. In all cases ( 6) a prompt arrest of nQcrosIs was 
observed. This was followed by rapid clearing of the lesion, enhanced granulation and epItliQiia'^ 
zatlon, it resulted in major shortening of the healing time of lesions wtiich resisted ail pr&vious 
therapeutic modalities. 

Specially designed cups were used contoured along the profile of the actuai skin ulceration or 
deficit acygen applied under pressure from 20mm Hg using either constant pressure or 
puls^ pressure techniqu©. 

It proved to be a most aggressive and effective means of control of past-surgical inftctlons 
resulting in prompt control of the infected area with rapid healing. No side effects or untoward 
reactions were observed. 
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APPLICABILITY: Sine© topiGal hyperbaric oxygen does not require any special initallations of rmodificatlons 
and can b© appiltd directly on portlenf s wards the method may b© used widely in hoipltols and 
nuriing homei with ©j^tnded faciilties. 

It will substantially shorten the healing time permitting an earlier fehabllltatlon and ©arller return to 
productive life. 

Oi 7 Electronic Anal Sphinctdr Stimulafion for Fecal Incontinence 
Control and Barium Enema Examination of Disabled Arsons 

Nnclpal Invesflgatof: Soguslov H. Fisher, MJD. 

Status: Continuing 

Dat*©i: Ocfober 197S^tob#f 1 W 

COitf Annual $10^65 Ftojeeted rotal $§4,000 

m Annual UM7 m % of Annual Tefal 43% 

Annual Hpoh Refartnes: #16. Fage 100, R-fi 

OBJECTIVES: 
1 Construction of properly shaped anal plug, 

2. Construction of stlnnulatlng generators. 

3. Modification of ©Kisting safety overflow system by elimination of kinking problems of the tubing 
and construction of an over-flow rese^oir, 

4. Construction of open-end manometric system permitting direct meaiurement of existing pressures 
within the colonic lunnen during barium enenna ©lamination. 

METHODOLOGY: Patients will be selected for New York University Medical Center both on In- and out- 
patient basis. They or© divided into three groups. 

Hfst Groups Patients who present fecal Incontinence as a major debilitating and socially 
handicapping factor In their rehabilitation and return to productive life. Stimulation of the anal 
sphincter muscle will be administered after appropriate EM© study In order to obtrain objective 
information. The response and degree of restoration of fecal continence will be monitored by 
close follow up of the patient either on ward or on an out-patient basJa 

Second Qfoupi Patients with essentially intact nervous system, undefgoing rehabilitation 
treatment and who for various reasons could not retain the contrast material during X-rays 
examination using standard methods including injections of Vallum and Glucagon. Both In- as 
well as out-patients will be accepted in this study. The study will be performed In close coopera- 
tion with the Department of Radiolc^y, New York University M^lcal Center. 

Third Group: Patients with a central nervous ^stem disorder, undergoing rehabilitation 
treatment, who were unable to retain the barium enema during x-ray e^amlnotion for abnormal 
pathology. 

FINDNGS TO DATE: In this project the eKternally placed electrodes were used exclusively. The stimulating 
current charocterlstlcs are as follovA^; 

Frequency: 500 Hertz 

Voltage: 0-20 Volts 

Impulse: square, bipolar 

Impulse duration: 0.5 mlliseconds 

Easy fatigabllify of the anal sphincter muscle was noticed svhen the impulse duration wai! 
shorter than 0.5 mllisecondi. Discomfort of the patients during actual stimulation was eliminated 
by Increasing the frequency to 600 Hertz, 

The method proved to be safe, relatively easy to apply and control. There were no failures in 
^rlum enema examlnatloni In 22 patients, eleven of whom presented a severe central nervous 
system disorder. All these patients were unable to retain the barium enema during previous 
examinations using standard rrothi^s rendering this extrennely important and simple dlogr^ic 
prTCodure useless. Two cancers of the colon were detected. They escaped diagrxssis during 
prior ©xamlnatlons including biopsy. 
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APPLICABILITY: It Is ©xpecttd that the development of proper anal sphincter stimulation technic can be of 
enormous help to the debilitated patient as well as Instrumental In barium enema ©nominations In 
ttTOse patients who cannot retain the contrast material, 



018 Feedback Control Syatems for the ParalyEed 

Waffen Frislna, BJ. 
CQntlnutng 

Oetober i97i-S©pf©mb#r 1980 

Annual IW,8i3 Projected Tefal $190,000 

RT Annual $30,315 RT % of Annual Total 87% 

#16, Pag© 107, 

OBJECTIVES: As regards physical Interaction with the environment the hu man body can be considered a 
feedbacl< control system. For example, the body iubconiCiouiiy adapts to walking on an Incline. 
Paralysis blocks necesiary Information transfer for adaptation. This project intends to supply 
some of that Information especially for cosei of severe paralysii by substituting on© or more 
artificial elements for the non-functioning biological counterparts, 

METHODOLOGY: 

1. Particular controlled elements will be selected,* 

2. Feedfon^ord control elements. La , myoelectric with attendant training methods and Instrumenta- 
tion, will be Interfaced with the above. 

3. Feedback control elements, Le., to produce pressure and proprioceptive lensotion. will be Inter- 
faced with the above. 

4. The population sample will Include quadriplegics and others suffering from paralysis (sensory 
and/or motor). 

5. Evaluation criteria will include formal Interdepartmentai participation as well as consumer groups. 

6. Sequence for each controlled device: 
I Set controlled device priority. 

2. Mop likely control sites on body, 

3. Establish tentative training methods. 

4. Interface patient with feedfonA/ard elements. 

5. Combine '1" and above, 

6. Develop feedback elements. 

7. Combine "3" and "6", 

' — 8. Revise where necessary, 
9. Combine "V, and "6" 
* See RT-1 projects R-82 and R=59. 

FINDINGS TO DATE: Results include for myoelectric applications to high level quadriplegla. Acceptable 
control sites (six patients) over areas of the frontalis, upper and middle trapezius and temporalis 
muscles. Other sitei found acceptable for subjects Individually, weiB located In areas over the 
platysma, lower trapezius and maiseter muscles. 

For EEC applications to high level quadreplegia (one normal subject, three trials), real time 
correlation was noted betwwn an IMSof thearm (finger ©xtensors)and thecorreipondlng site 
on the motor strip of the brain, 

APPLICABILITY' Finding will aid the high level quadriplegic and other paralyzed Individuals by enabling 
them to become more Independent. Functional use of feedback control systems and attendant 
devices will help free them from instant human attendant care, facilitate flndlng employment in 
a suitable vMotlon. and Improve quality of lifestyle by providing additional means of Interacting 
wtththeenvtoment 




Principal Investigator: 

Status: 

Dates: 

Cost: 

Annual Report l?eference! 
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019 Development of Transfer Devices for High Quadriplegic Patients 

pFlnaipal Invesflgafar- RobaH Wilson, MJ, 

Sfetus: Canfinuing 

Dates: October i97S-Sept@mber 1976 

Cost: Annual $29,186 Projected Total $83,000 

RT Annual |a§,SS4 RT % of Annual Tatal 89% 

Annual Report Rsferenee: #16, Page 244, R^97 

OBJECTIVES: The aim of ttiis project ji to develop a transfer device for a high quadripfeglc patient. The 
development conilsts of the following phases: 

T Careful Inveitlgatlon of present equipment. ^ 

2. Designing, developing and testing small-scaled mock-up models of a transfer device. ^ 

3. After careful selection of on© of the mock-up m^eli, the full size working model will be 
fabricated. 

4. Testing of different patients on the model. 
METHODOLOGY: 

1. Physical examination of a high quadriplegic patient including range of motion, remaining muscle 
power and thorough skin check-up. 

2. The patient will use a full size working model which Initially is manually and later power operated. At 
first, the patient will it In various areas of the Institute, and later. In his house. 

3. Design and development of the transfer device to meet the patlent*s need, 

a. Fabrication of the final full size model 

b. The model electronically self-controlled by the patient 

a If the patient Is unable to use the electronically contrail^ model, a machanlcaily controlled 
model could be operated with minimum physical effert by a helper regardless of his strength 
and size. 

4. An evaluation questionnaire will be filled out by each patient. Based on the patient's answers, 
further modifications of the model will be determined, 

FINDINGS TO DATE: 

1. On October 10, 1975 the first samples of the transfer device, I,©, small models and drawings were 
shown to the Regional Advtory Committee. They agreed that research and construction of these 
devices was of great Importance and should be continued* 

2. On March 10, 1976 the same and some additional models of a transfer device as above were 
presented to the Patient Adviiory Board at New York University Institute of Rehabilitation Medicine, 
There was a dlscu^lon whether a highly ^phlstlcated electronic self-controlled (by the patient] 
transfer device for a high quadriplegic patient should be continue - or whether to concentrate 
our efforts on t^ie development of a simple mechanical device which could be controlled by one 
helper with minimal physical effort, regardless of the slie of helper or patient. 

3. It was agreed upon ihd\ It would be more practical to work on the simpler device first. A portable, 
mechanically controlled [by one helper) transfer device is being constructed now and wi ll soon be 
patient tested, 

4. Wofking on the above project It was found that the following devices for transfer would be a logica I 
progrwlon to meet more needs of the severely disabled: 

a. A self sliding transfer device built into a wheelchal r would old a high quadriplegic to move to a 
toilet from ttie wheelchair and back. 

b. Lightweight cart handled by an attendant would cor^ a quadriplegic up and down stairs 
easily. 

c, Special bulft-ln device would aid a wheelchair to climb over a curb or several steps. 

d, Modifleatlons of a conventional wheelchair would aid a quadriplegic In transfer to enter an 
automobile Mslly. 

APPLICABILITY: The proposed device is also urgently needed by f^lents with severe and/or multiple 
disctolllties other than spinal cord Injuries, e.g, patients with involvement of all four e^remitles and 
tnjnk resulting from poliomyelitis, arthritis, multiple sclerosis, muscular dystrophy, etc, Since many of 
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these patients can perform many daily acHvities much easier in the wheelchair than In bed, this 
device would provide art least some independent functioning. 



020 The Diagnosis and Remediation of Deficits in Visual Information 
Processing and Verbal Abstraction in Brain Damaged Adults 



OBJECTIVES: To develop and validate a normative scale and calibrated neuropsychologic module for fh© 
differential diagnosis of rem^ lotion and prognoiii of dysf unctions of visual information processing 
In various types of brain damaged adults, This will further result in the development of a toxononny of 
deficits of visual Infarmotion processing found In brain damaged adults, These objectives nnay be 
broken down in terms of the objectives for each of four sub-studies to be carried out in three yearn. 

METHODOLOGV: This study alms to Improve abstract thinking and higher order visual Information pro^ 
cessing (simultaneity and successiveness) In unilateraj brain damaged adults. Each of these 
alnns is pursued through a series of studies Involving: ( 1 ) the development of criteria for abstract 
thinking and visual Information processing in normals; (2) gathering normative data on hemh 
plegics; (3) piloting remediation techniques on a small sample of jMtlents; (4) a study In which 
axperimantal groups receive training In abstract thinking or visual information processing and 
controls do not, to see If treatment con impact the criteria. Subjects for abstract thinking will in- 
clude 48 normals, 48 hemlplegic patients fornormative purposes and 60 patients to form e)<peri- 
mental and control groups. Forth© VIP study, 60 normals will be used, 45 hennipleglcs will be used 
for normotive purposes and 34 patients will participate as eKperimentals or controls, 

FINDINGS TO DATE: During the past year 52 normals (age 46^76) were administered the test battery 
enumerated below. This was done In order to standardize the battery and derive a set of age 
appropriate nonms. The batten^ has also been administered to 23 (13 left and 10 right) hemipleglcs. 
22-37 Additional hemipleglcs will b© seen during the ne^ several months in order to complete the 
standardization process. Following this approximotely 4 months will be devoted to pilot studies In 
training, comnnencing next spring with the start of the full blown training experiment- 
Test Sottery 
Full WAIS 

Conditional Concellatlon (developed by Staff) 

Embedded Figures (Ayers) 

Cube Analysis (Stanford - BInet) 

Perceptual Analysis and Synthesis (Birch & Lefford, 1966) 

Autobiographical Statennent (developed by Staff) 

Parts of the Ravens (selected by Staff) 

Parts of the Letter (selected by Staff) 

Goldstein Object Sorting Task 

Visual SImultanlety (developed by Staff) 

50 Visual and Pictorial Similarities (developed by Staff) 

Trail Making (Port of Relton Batter/) 

Knox Cube 

Porteus Mazes 

Synnbol - Symbol (Jastok) 

Visual Digit Span 

Bender-Bestalt 

Metropolitan Achievement Test (Comprehension and Arithmetic) 
Simultaneous Rac^nltion (Developed by Staff) 
Paragraph Titles 



Annual Rdpart Referanee: 



Principal Investigator: 
Status- 



Cost- 



Datesi 



Leonard Dlller, Ph.D. 
Continuing 

October 197S-D#cem^r 1980 

Annual $1i9,019 
RT Annual $49,097 

#16, Pag© 17S. R-92 



Projected Total $S07,000 
RT% of Annual Total 31% 
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^^L'C^gjy^^ ^errilp(#gia constityfes the largest physicai disability group witli an estimated preyalence 
PI g^^^.Ooo per 1 0O^MO, Qy r previous stydjas have indicated that perceptual disordsfs common 
ics id^^ ^^Qin damoS© Qr© critical bottlenecks in successful rehabilitation (DIII©r,Qtal.KLOrenz& 



Con' 



p-^'^rs underlying Improvement In R©iplratoiy Function 
"^^^In^ Cervical Cord In] 



^""^^j iny/*9afor: Franeels Haas. Ph.D. 

New 

1^**3: Augusf 1976gujy i979 

Mnual $^O.0S9 Pfojeefed Total Si 90,000 

RT i^nual $19,059 RT % ©f Annual Tofal 98% 

'^1 ^B^f^ ^ter©nW: #16. Pdg© 216, R.98 

.gltn^ Object Qfthli^tucay Is to quanti^^ - - - - ' - - - 

bri and to the role played by each of several factors v^hlch may promote improve- 



^n^^^^ RSb^!: "^terefiw: #16. Paga MB 

^/^tCT^g^f'^ Object ^^'-^ ^TUcay Is to quantify the patterns of Improvement in saveral different areas of 
|/^bri and to the role ployed by each of several factors v^hlch may promote Improve- 
rn©r»' th# or\$e^ Q traumatic ce^icai cord Injury until stabilization occurs. These Include 
stXid?^^ On ) the ©ff©ct| of loss of iensation from the rib cage on the reflex ability to regulate 
yei^f i^^^'on (s#nsorV ^^ies), (2) the factors which lead to improvement in respiration throughout 
the ^^^'^'^^1 co^^^ (^^^^^ stLdies). and (3) the effects of sensory and motor dysfunction on the 
abiil^ rnaintaln affectiv© blood gases and acid-base balance (biTOd gai studies). 
f^^^^^lO^"^^ h ord®*' to dCCQrnpiish these goals the following tests hove to be carried out. These tests 
Qt fi^^^*^VQnV© and om Qesigned to produce a minimum of discomfort to the patient and start 
th# ^'f^^ ^^lury (the t^it time to be at the inception of the rehabilitation program) 
bie and oont''^u© q period of 3 years. First at monthly rrionitoring, and then every three 
P^P^ ^ line P'J'^onary function test using either the Goddard Twin 



y&Qf^i^^ Qcjdlt'^ri' th© following physiological measurements for each of the other areas of in- 



OS Qi 

as 

cl^^F^'^^'ob ^^^1 ^ ^Wied out at the admission of the patient to the study and then twice 
■ h/'^ addition, tWoi" ' ^ . .^ - . --.^^ 

vasti^:^onar# planned; 

Th^ • ^^hod^ ^he sensory studies Involve strictly non-lnvosive techniques, Patients 

insni^^ suptn© position through a j^volve and expire Into the atmosphere. The inspiratory 
jjppj^^^htajns Q pneumotachograph to record air flow and a pressure transducer to monitor 
mou^^ fer^ssuf^' Tldo' ^lUine is obtained by electronic integration of the flow signal. Samples of 
©XDlr^ air ar# dellve/M to a capnt^raph to monitor end-tidal CO i 

f^^^ foatier't'i reiP'^^^Ory resisf^nce and elastance ore rnTOSured. The anticipated tidal vol- 
ypj^^^ ^^der \o^^ conditiorjg QfQ computed from a first order linear differential equotbn ossumirg 
^ . - J^'dal inlpiratOfV Pressure waveform. Deviations ^fween observed and calculated values 



of tid^ ^'^m# deduce refle^cor mechanical alterations In Inspiratory pressure during 

the 1^^®^ bfWth, 

T^^pperim^ntal 9^^^% studies thus far have been chosen to Include a range of lesion levels 
(frorr^ to C^^) and ag%| ( 1 3 to 40) to determine the effect of lesion level and age on respira- 
tory f^^^^rrnafiCQ. 
II. ^^^^^f atudiei 

Th# ^^hocl^^ooV ^- P^'Oject requires noninvasive measurements obtained at 

bedi^^^' Tha^ mediLifernQ^ts include: ( 1 ) vital capacity and Its subdlvisionsfrom d spirometer. 

(2) ff^ ^Qg© itQbllizotiOh from chest pneum^rami during different breathing maneuvers, 

(3) rP^-^^o^ comp^'^ncQ from 0 v^ighted ipirorrieter bell to produce a change In lung vol- 

/_ ^Rc, (^) inspiratory pfessure against a closed shutter to determine the Isometric 
Dfm^^^^ Sen#''Qted by th© diaphragm, and (5) neurological Improvement obtained from 
phvsi€" ^^QrtiJnatlon^ 

^&vv potlent hai these measurements mode once monthly and an attempt will be 
mQd^ correlate th©^ results with ag©^ sex, and level of lesion. 
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III. Il«dad Sdi Studies 

( 1 ) For th© blood gas and geld base balonc©, the Astrup Micro method vAW be used as described 
by Segal and Anderson, The caplllan^ bl^d was chosen to avoid th© use of arterial puncture, 
and poiiibi© complications (this test isas accurate as arterial). This test should be given monthly 
in the early stages and even^ three months in the latter stages, 

(2) Chest stability, sighing and respiratory compliance data will be obtained from measure- 
rTJents in Motor Studies, (See above Motor Study Methods 2 and 3). 

FINDINGS TO DAT!; 

L Sensory Studies 

Data, coupled with an additional ^parote line of evidence, have eliminated rib cag© instab- 
llify as the cause of the Impaired tidal volume stabilization. Thus, RT-1 has bean the first laboratory 
to quantify the respiratory dysfunction resulting from th© interruption of thoracic sensor path- 
ways. This study has now lM#n accepted for publication by the Journal of Applied Physiology, 

Loaded breathing experiments haw bwn performed In a large group (n= 140) of naive nor- 
mal subjects to define a mi of standards applicable to patient population. Data indicate the 
consciously mediated change in Inspiratory motoneuron output play an Important role in the 
Immediate response to added loads In untrained subjects. As a result the *'normar response to 
added loads has a much greater degrM of variability than is currently believed and previously 
published "normal" responses represent only one point on a contlnum of possible responses 
These results ore being compiled so that a realistic standard can be employed to Interpret data 
obtained in quadriplegic patients. 

In a series of single brMth resistive loads In S additional cervical cord subjects, interpretation of 
of results still remains uncertain - dependent upon results obtained in a control group of 140 nor- 
mal subjects. It does ap^or, hovy/ever, that tVi^ different receptor types combine collectively to 
determine respiratory rate in cord-injured subjects, /^ditional experiments are planned. 

II. Motor Itudies 

Motor studies were temporarily curtolied to design and construct a special set of rib cage 
calipers which ©noble accurate recordingsof changes In the rib cage antero-posterior dianneter 
and also to develop a new measurement technique which enables accurate determination of 
isometric pressures generated by the diaphragm while simultaneously attenuating any possible 
artifacts resulting from moyth suction. In view of these setbacks^ researchers have been unable 
to study the effects of resistive diaphragmatic exercises in quadriplegic subjects. 

However, a study of the effects of a 6-week program of diaphragmatic breathing against 
abdominal weights ranging from 15-50 lbs. In 20 hiealthy normal subjects measured 3 different 
aspects of tnspiratofy muscle function: ( 1 ) maximal shortening, (2) maximal Isometric pressure, 
and (3) mo^cimal velocity of shortening. No measureable improvement was found in any of 
these parameters resulting from the use of abdominal VN/eight exercises in healthy subjects. How- 
ever, all subjects studied improved their endurance during these exercises and discomfort 
associated with exercises waned progressively. 

III. Slood Studies 

Baseline pulmonary function tests were ^rforrr^ on thirteen patients with ceMcal spine 
injuries, ranging in level from C3toC7. In eight cases pulmonary function tests v^re done In both 
sitting and supine. In the remaining only supine tests were performed. 

Of the eight seven showed significantly Improved splronnetric values of lung function In the 
supine position. This woe probably du© to reduction in functional residual capacity and conse- 
quently incrTOSed In Inspiratory capacity. Six of the eight also showed marked Improvement in 
both peak expiratory flow and mld^xpiratory flow, The two in whom flovs^ were better in the 
sitting position were tho^ who had Injuries older than three years. 

In seven of the above group blood gas analysis were don© In both the sifting and supine 
position. In four of the^, PaOs v^s higher in the supine position, one shos^^d no difference and 
ttie two with the oldest injuries h^ P0O2 ttat were significantly h^her sitting COTpared to supine. 

APaiCABIUTY: Results from this study should facilitate: 

(1 ) Ones ability to plan a more appropriat© and realistic vocational rehabilitation program, 
because of increased occuracy of knowledge of natu^ and extent of deficit, particularty with 
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resptct to potential energy resources; 

(2) Less Interruption from respirator problems of an ongoing vocational rehabilitation training 
program resulting in more efficient use of the program's resources; and 

(3) Reduced hypoxemia pfovlding greater energy resourcesand mental acuity for the patient. 



022 Quantification of Electromyography with Computer Analysis 



OBJiCTIVES; The objective of this proposal is to advance the state=of=the-art of clinical procedures com- 
mor,;y employed In the diagnosis of neuromuscular diseasas: electromyography and conduc- 
tion studies in motor and sensory nerve fibers. Spacifically we ore proposing a program which vvill 
accomplish the following oims within the framework of the electrophysiological examination: 

1 . more accurate evaluation of recorded data so as to enhance and validate diagnostic information, 

2. application of more sophisticated data analysis techniques. 

3. statistical manipulation of blocks of patient data for comparison and longitudinal studies. 

4. stiarlng, comparing and correlating our patient data bank and data analysis routines with 
other institutions. 

METHODOLOGV: Quantitative analysis of EMG signals, 
1 Based on work done by Lindstrom using the Fourier transform, 

2. Via spectral analyses using surface electrodes. 

3, Study of polyphasic potentials. 

FINDINGS TO DATE: None to date. 

APPLICABILITY: It Is the Objective of the proposed project to establish a system of computerized analysis 
of the electrical activity associated with muscle and nerve pathophysiology in neuromuscular 
diseases. An on-line system will be conceived not only for analysis of the characteristics of motor 
unit potentials but also for the other electrophysiological events. 



Principal Investigator 
Status: 



Arthur ibersteln, Ph.D. 
New 

December 4977»D#cemb©r 1980 

Annual $44,907 
RT ^nuQl I3S4S9 
#16, Pag© 124, R=24 



Pates: 



Costi 



Projected Total $140,000 
RT % Of Annual Tatal 88% 



Annyal Report Raference: 
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OORi AREAS 



Naurennus^ular 

Studies of causes, effects, responses ond adaptations related to injuiv or impair^ 
ment of function of prolonged duration in the neuromuscular system. 



PtyohosoalahVeecrtfensI 

Programs on problems In the piychologicaL locial or vocational oreas which relate 
to ability to adapt or respond to the requirements of normal living. 



Qat^lmm Rehabilitation 

Activities which communicate research flndlngs of cardiac, puimonafy and 
vascular requirements for activities throughout the range of normal performance 
and especlaliy related to adaptation to the Fequlrements of normal living following 

pathoi^ical changes. 



Health Oare Delivery 

Health needs and the efficacy and efficiency of various modes of health services In 

relation to rehabilitation. 



idueotlon In Rehabllltatlan 

Needs, applications, adaptation and modifications of ©ducation related to 

rehabilitation. 



Slonomlo Adaptions 

Methods for responding to or compensating for losses or impairments of interaction 
wm the environment which Increase the capacity for performance or the quality of 
life of the chronically Hi or handicapped patient. 



frgenaml^i 

The quantitative ©valuation of muscular force, work, power and energy of man. 



Spinal Cerd injury 

Problems arising In rehabilitation and a^ptatlon to living Including community 
Integration In patients who have suffered spinal cord Injury. 
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Frederic J. Kottk©. M.D. Directof 
University of Minnesota 
Medico! Rehabilitation Research and Training Center 
860 Mayo Building 
Minneapolis, Minnesota 55465 

PROJECT TITLES Wf FY 197$ STATUS 

COMPLiTED ABSTRACT NO. 

The Evaluation of an Automated Training System for 

Wheelchair Push-ups (A Roberts, PhD.) ,023 

Evaluation of Efficacy of l^ehabiHtatlon Programs 

(FJ. Kottke. M.a) ,.,,..,,....,.,,..,...024 

An Atlas of Vocational Hittories of Prnt^m with Spina! 

Cord injuries ( N, Crevs^, Ph,D. 025 

An Evaluation of the Relatior>ship of ^If-Car© 

Outcomes to Care In the Acute Hospital, the ^ 
Rehabilitation Center, and to Post-Dlwharge 

Level of Function in Stroke Patients (K Sperling. M,D,) = ^ 026 

Validity and Reliobilify of the Health Accounting 

Method of Quality Assurance in a Rehabilitation 

^ttlng (IP. Anderson, M.D,) ^ .027 

A Stgqiy of the Golgi Tendon Organ In Human Muwies 

and Tendons (R. Bistevlns, M.DO 028 

The Value of LDH Isoenzyme Studies In Collagen 

Disease (A,T Ozal, M.D,) ................... ^ ^ - ^ ^ "029 

The Effect of Cervical Orthoses on Cervical Spine 

Motion: A Standardized Radiographic Method of 

Study (S. Fisher. M,a) ..................... ^ . ^ ^ ... ^ ^ ^ • ^ ^ ^ ^ ■ - ^ - • ^ ^ ^ - ^ • ^ ^ ^ '0^° 

CONTINUING 

Studies of Uroiog'C Function In Patients Following Spinal 

Cord injuries (M. Price, M.D.) ^ - « 031 

Study of Cardiac Work Evaluation and Reconditioning 

After Myocardial Infarction (W.G. Kublcek, Ph.D.) 032 

Quantitative and Qualitative Evaluation of Muscular 
Hypertonia In Patients with Central Nervous 

System Disease (D. Halpem, M.D.) - - 033 

Study of the Changes in the Structure. Uitrastructure, 
Innervation and Eniymes of Skeletal Muscle in 

Neuromuscular Dlsea^s (E. /^ad Ph.D.) * 034 

TrainlfTg Program tor Upper Wremlty Activities In 

Athetoid Patients (D. Halpem. M.D,) 036 

Quantitative Studies of Muscular Strength and 

Muscular Wort< (M, Mundala R.RT.) ^ - 036 

A followup Study of the ^chol^ical, ^iai and 
Vocational Adjustment of Spinal Cord Injured 

Adults (GX Atheistan. Ph,D.). * ... 037 
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Voiuntary Control of Autonomic Proces^s Using 
Biofaedbock and Reinforcement Procedufes 
(AH Roberts, Ph.D.) 

An Investigation of IDecubltus Uicer as a IN/lanifestation 

of a Psychoioglcal Problem (T,R Anderson, M,D.) 

Bibliography of Psychosociai. Vocationai, and Sexual 

Aspects of Spinoi Cord injury (QX Athelstan, PhD.) 

Behavior Modification: A Problem-Oriented, Learning- 
Based, Research Strategy for Rehabilitation 
(1 Martin, Ph,DO , 

Foilowup Study of Patients TrMted in the Pain 

Treatmant Program. Physical Medicine and 
Rehabilitation SeMce, University of Minnesota 
Hospitois (AK Roberts. Ph.D.) _ _ , 

Effective Training In Rehabilitation IMedlclne in New 

Medical School Curriculum (F.J. Kottke. M.p,) . , , , 

NEW 

A Functional Limitation Scale for Rehabilitation 
Evaluation (N, Crewe, M,Dj .... 

A Method of Measuring Some Patient Chafacteristlcs. 
Goals, Results, ond Costs of Medical Rehabilitation 
(tR Anderson, M,DO 

An Investigation of the Cause and Prevention of 

Ischemic Ulcers (R. Patterion. PKD,) 

DISCONTINUID 

Treatment of Obesity in a Medicai Rehabilitation 

. Setting: An Interdisciplino^ Approach to Weight 
Loss and Maintenance 

PROPOSED 

Sociol Skills Training for Young Adults with 
Cerebral Palsy 

Energy Cost Blood Pressure and Heart Rate Studies 
During Sexual Intercourse 

Study of Heating of Deep Muscle by Short Wove Diathermy 

A Radiographic Study of the Restriction of Spinal Mobility 
Using Thoracolumbosacral Orthoses 

Self-Concept As a Factor in th© Rehabilitation of a 
Physically Disabled Population 

Study of the Responses of the Urethral Sphincter. Detrusor 

of the Bladder, and Anal Sphincter by ElTOtromyography 
and Air Cyitometrography during Stimulation of 
the Anus and Rectum in Patients with Spinal 
Cord Inju^ 
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023 The Evaluation of an Automated Training System for 
Wheelchair Push-ups 

Principal Investigator: AJan H. Roberts, Ph.D, 

Status: Completed 

Dotes: July 197i=Jun© 1977 

Cost^ Annual 130420 Projectad Total $60,000 

Wf Annual $2i^95 RT % of Annyaj Total 70% 

Annuol Report Referance: #16, Page 241, 

OBJiCnVi: To develop a smalL light ine^penslm and rejiabl© battefy operated daylc© which will fit In 
the wheelchair and signal patients to remind them to perform a wheelchair push-up; Ideally 
the opporatus will also include a numerical counterto count the number of push-ups performed 
during a specified ^riod of time, 

IVIETHODOLOGY: 

I The apparatus is connpnsed of a pressure switch, timer, counter, and sound-emitting device. The 
timer is set to sound a buzzer unless the patient raises himself from the wheeichoir at least once 
during the set period of time. If he does so before the device is activated, the timer wiil reset. The 
counter automatically tabulates the number of pushups done by the patient. 

2. Paraplegic patients will be assigned randomly to one of two groups; the experimental group will 
use the apparatus while the control group will be equipped with a counter and timer without a 
warning device. The number of pushups done by the two groups over a given period of time will be 
compared, 

3. Foliowup doto will be obtained to determine whether the training that occurred by use of the 
device will continue after the des^ce is removed. Techniques will be developed to allow changlrig 
from regular to irregular reinforcement schedules to promote generalization of learned habits 
beyond the ho^ltal 

FINDINGS TO DATE: The current testing status of the prototype device suggests that it performs satisfactor- 
ily and appears to be warking well In pre-tests with patients. A device to count the number of 
whMlchaIr push-ups is still being developed since it presents engineering problems that have 
not yet been fully solved. The apparatus necessary for the project to carry out its methodology 
has been developed. The device Is being tested on suitable patients as they become available 
on tiie Rehabilitation SeMc©. Efforts at Improving the sensing system of the wheelchair push-up 
counter or© still going on. Dynacon is the material being tested A slight mc^iflcatlon has been 
mad© to the Control Subject data recorder, A channel indicating elapsed time of 60 to 90 
minutes between push-ups was sacrificed for a channel Indicating the total time that the 
subject vvos out of the chair 

APPLICABILITY: Skin breakdowns or© quite common In patlente who hove not establish^ patterns, before 
they leave hospltaL of doing pushupi independently of reminders. A method to help patients 
establish the habit of doing pushups would reduce a major cause of morbidity in spinal cord 
injured patients, 

024 Evaluation of Efficacy of Rehabilitation Programs 

Pflneipal Investlfloton Frederic Kottkt, M^, 

Status: Completdd 

Odtm: March 1f72^Septtmb©r 1977 

C®^' Annual 174405 Projected Total $460fl00 

W Annual $60,955 RT % of Annual Total 68% 

Annual Report Referenod^ #16, Page 24a, R44 

OBJtCTI\/^S: 

1. To collect data on patients In the major problem categories of rehabilitation medicine for the 
period since 1949 from the records of the Unl^relty of Minnesota Rehabilitation Center; 
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2. to analyze status on admrssion and discharge, and quantitative cinange In the function of various 
parannateri; 

3. to analyz© the adjustments to the comnnunity after discharge; 

4. to obtain data on survival, financial status, vocational, and social adjustnrient; 

5. to Onalv^t effects of kind, amount and duration of rehabilitation services; and 
d to test recommended management programs on patients. 

METHODOLOGV: A computer program has been develops for entry of critical information. The data 
entered Include pertinent dem^rophlc data, diagnosis, problem lists, methc^s of treatment 
Including physical therapy, occupational therapy, speech therapy, vc^ational evaluation, 
ortheses and prostheses, and special treatments. The major entries have now been made. The 
program is being tested and missing Intormation is being supplied so that computer runs can be 
mode for selTCted factor analysis of the various categories of patients oTproblems, 

FINDINGS TO DATE; The remaining demographic, diagnostic, therapeutic, and outcome data Vk/as 
prepared for computer processing. Computer problems have caused delay in prTCessing data. 
Further studies using this computerized data will be carried out under R-68 and other project! 

APPLICABILITY: Evaluation of the efficacy of fehabiiitation procedures and programs of management is 
essential to plac© rehabilitation nnedicin© on a sound scientific ^se and to establish the currant 
state of rohabllltotlon against which newly proposed methods may be compared. 



025 An Atlas of Vocational Histories of Persons with Spinal 
Cord Injuries 

Principal Investigafan Nancy Crewei Ph.D. 

Status: Completed 

Dafos: July 1973^Septemb©r 1977 

Cost: Annual iU49Q Prejectad Total 138.570 

RT Annual $14,391 RT % of Annual Total 90% 

Annual Report Reference: #16, Page ^54. R-4i 

OBJECTIViS: 

1 To provide o reference tool, a collection of histories of lucceisfully employed quadriplegics and 
paraplegics, to old In the vocational rehabilitation of perK^ns with spinal cord Injuries; 

2. to provide a publication for vocational counselors on the adjustment proce^ for iplnal cord injur- 
ed clients, counseling techniques, and extensive lists of sedentary jobs; and 

3, to provide a publication on VMQtlonal rehabilitation of spinal cord Injured persons to researchers 
and acadennicians. 

METHODOLOGY: 

1, The literature relating to employnnent with spinal cord Inju^ will be reviewed. 

2. A large number of persons with spinal cord Injury who might be able to contribute to the project will 
be Identified, 

3, Potential subjects will be sun/eyed by mail to detemnine which pereons ore employed^ 

4. An interview schedule which explores many aspects of working including preparation, job seeking 
e^perfences, employment duties* sciisfacttons and fruttratloni, problemi and loiutlOTs will be 
deveioped and preterfed. 

& All subjects who live within a reo^nable dlitance, approximately 200 miles, of University l-tospitals 
will be personally Interviewed ^ hiome. 

6. The original sample will b© augmented with the a^i^ance of other research and training and 
^IrKil cord inju^ centtm. 
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7. Out-of-stC3t© subjacts who are working In jobs not represented in the Minnesota sample will be 
Intervjewed by telephone using tti© same Interview schedul©, 

8. Case histories which connblne biographical psychologicaL and medical data with a detailed 
d^criptlon of th# employment achieved by the subjTCts wilt be written, 

9. All sedentdr^. Indoorjobs listed In the "Selected Chafacteristlcs of Occupations" supplement to the 
"Dictionary of Occupafional Titles" will be Identified. 

10. Several chapter Integrating Informatjon available In the literature and data gathered through this 
project will be written, 

11. A book for spinal cord Injured persons antltled Possibllltltsi impldymenf After Spinal Oord 
Injury will be written and published, 

12. A handbook for counselors on the employment of spinal cord Injured ptTOns will be written, 

FINDINGS TO DATE: During this year the manuscript for the ^lasefVocatloncil Histories was submitted to 
the Universify of Minnesota Press, The editor suggested that the monuicript be divided, and thus 
a new manuscflpt for spinal cord injured peopie, Poislbllltles: Employment After Spinal Card 
Injury, has been prepared and submitted to a commercial publisher. Work Is beginning on the 
hvo remaining publications, 

APPLICABILITY: Persons with spinal cord injuries, particuiariy quadriplegics, share severe functional llmitd- 
tions. So many activities ore unavailable that a basis for bringing about a more positive focus In 
vocational counsailng is needed. Since so many quadriplegics and paraplegics are youthful 
accident victims, the Importance of finding some prc^iuctlve outletfortheir time and talent Ison 
impoftant, if not essential, aspect of rehabilitation. 



026 An Evaluation of the Relationship of Self-Care Outcomes to 
Care in the Acute Hospital, the Rehabilitation Center, and 
to Post-Discharge Level of Function In Strolce Patients 

Principal Investtgator: K. Sperling, M.D. 

Stotus: Completed 

0€^B$i Oofober i?73^$eptember 1977 

Cost: Annual $54^74 Projects Total $221,000 

Wt Annual $45,864 RT % of iMnuol Total 82% 

Annual Report Referenoe: #16, Psge 260, R'S2 

OBJECTIVES: 

L To assess itm changes in self-care Improvement patterns for stroke patients withi respect to the 

patient's contact witti the rehabilitation center and ttie heatthi care Institution , and with respect to his 

post-dlsoharge level of functioning; 
2> to evaluate nursing ttafflng patterns and cost factors of different rehabilitation programs to see 

whether these factors have a significant Influence upon self-care improvennent pottems for dlf- 

ferentiable subgrogps of ^roke patlente; 
3. to Investlg^e po^-dteharge placement as It relates to self-care Improvement levels, 

MCTHODOLOGY: The tasks to be carried out under this project have been segmented as follows: 

1 Baseline data will b© collected on stroke patients treated In three health care facilities with 
contrasting rehabllltatloa 

2, Followup data will bm collected on a subsample of these patients at points 6 and 18 months 
following discharge fronn prlma^ hospltalizotion, 

3. Data anaiysis will be performed, 

FINDINGS TO DATE: The prellnninory findings are as foliov^: 

1 Impact of length of stay on Improvement In self-care ability Is little at St. Francis, mild at North- 
western and high at Sister Kenny Institute. 
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2. Comparlion of treatment at acuta facilities and Sister Kenny Institute is being dom through review 
of treatment histories. 

3. An anaiysis of the nursing staffing data revealed that the two acute hospitals averaged 5.2 hours, 
while Sister Kenny Instityte averaged 7.3 houn, 

4. Patients living at home rennain at higher self-care levels than those In nursing homes. 

6, A comparison v^as made between the acute hospitals and the tertiary center, matching patients 
on the variables of Time Since Onset and Admission Self-Care Score, 

APPLICABILITY; The results of this study may Inltlat© changes In pre-and post-rehabilitation care. If certain 
stroke mana^ment practices in current use are of greater benefit than others, then changes 
should evolve in the management of stroic© rehabjiitatlon at various levels of patient care. 



027 Validity and Reliability of ttia H@alth Aceounting Method 
of Quality Assurance in a Rehabilitation Setting 



Principal Investigator: 

Status: 

Pates: 

Cast: 

Annudi Mpart Reference: 



Thomas P. Anderson, M^, 
Complete 

October i975-Septemb«r 1977 

Annual $32,9^ 
RT Annual $20466 
#^6, Page 263, R49 



Projeated Total iiO,O0D 
RT % of Annus! Tatal 65% 



OeUECTIVES: 

1, To consolidate and analyze pfavloui health accounting experience; 

2. to evaluate procedural reliability and validity; 

3. to examine ttie impact of health accounting strategy on Improving the qualify of care; 

4, to test the generalliabllHy of the protocol to a rehabilitation OLrtcomes study otherthan completed 
stroke; 

a to improve the efficiency of the protocol by incorporating recommendations of f he fii^t study team; 
6, to institutionalize the protocol by orienting and Invoiving a greater numbtr of department person- 
nel. 

METHODOLOGY: The fir^ three objectives will be studied In the follov/Ing manner. A medical sociologist will 
analyze the document, manuals, and fomis, and taped discussions of project partlclpanti. H© vvill 
then moke recommendations for improving project procedures and instruments. Three new pro- 
ject resources are being d^eloped. The ten care settings will evaluate the validlfy and rel lability of 
specific health accounting proceduree. They will examine priority setting of health topics, out- 
comes standard setting, and reliability of the outcomes measurements mode by the health 
accountant The Johns Hopkins staff will analyze and draw conclusions from data from all ten car© 
settings. Participating clinics will be matched with nonparticipating clinici to test the development 
of a measure of innovatlveness. 

The la^ three objectives, carried out only by the Univemlty of Minnesota, fulfiil the requirement that 
ttiree topics be studied during the project. An exclusive study team will be selected for each topic . 
thus Involving new department personneL 

FINDINGS TO DATE 

1 Three health problems were chosen for study: 

a) Education for Urlnafy Tract Infections In Spinal Cord Injured Patients; 

b) Therapeutic Pr^ram to l^etaln Function in Employment Aged Patients with Chronic Low Back 
Pain; and 

c) Intermuscular Neurolysis and Motor Point Blocks by Physicians on Inpatient and Outpatients 
with Spasticity. Several new perionnel were oriented and study was iDegun, 

2. The coordinator attended a nnedlcal coordinators seminar on the future design and procedural 
development for completing the outcomei assessnnent projects. 
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3. The Initial outcomes a^sament on Urinary Tract Infections In Spinal Cord Injured Patients was 
completed. The actual outcomes were far below those expected. Problems contributing to these 
are; patient-related, environment-related, and staff=related, 

4, The actual outcomes of the low back pain patients interviewed came close to the estimated 
standards except for the two lowest levels on the Williamson's Function Impairment Scale. 

5. The initial outcomes assesment on intermuscular neurolysis for Inpatients and outpatients with 
spasticity was begun. 

6, Several recommendations were made by the study team. 

APPUCABILITY: An improved and refined system for assessing rehabilitation will 1) focus on outcomes. 2] 
develop a standafd definition of outcomes, and 3) apply to all areas of rehabilitation. Both health 
professionais and patlente will benefit by Improved treatment and lower costs of rehabilitation. 



028 A Study of the Golgi Tendon Organ in Hunnan 
Musclas and Tendons 

Principal investigator: Rita Blitevins, 

Status: Campieted 

Doles: September WB-Jum 1^77 

Cast: Annual $52^34 Projected Total $60,000 

RT AnnuQl $^477 RT % of Annual Total 8S% 

Annual Report Referenae: ^46, Page 281 , R^l 

OBJECTiVES: 

1, To study the microscopic structure of the QTO in man; 

2, to study the ultrastructura of the GTO in the hyman by eiectron microscopy; 

3, to study the Innervation of the GTO In man; 

4, to study the localization of the GTO in man; 

5, to study the electrophysiological reiponi© of the GTO in man to motion and stretcK 

METHODOLOGY: Preliminary work on tissue specimens from aytopsy material will establish the technique of 
localization of the GTO, as well as Its gross appearance and structure, Biop^ specimens will be 
taken from normal muscles from patients undergoing surgical procedures. Localization of the GTO 
will be attempted by teasing the biopsy specimen under a dissecting microscope and searching 
for this stmctura. The tissue will be fixed in formalin, embedded In pafaffln and sectioned. The slides 
will be stained; for hematoxylin and eosin to study the general structure and appearance; sliver 
impregnation to demonstrate the nerve endings and the nerve fibere; and other poMibie stains ai 
the need may arise. An attempt will be made to study the electrical response of the GTO to motion 
and/or stretch of fhe muscle or Its tendon, thus Simulating activity In the muscle. A high gain 
elecfromyograph will be used for this puipoie. This will be cam^ out on patients with poor 
muscular control. 



FINDINGS TO DATE: The structy res of 1 58 sensor end organs were studied. Of the 1 26 end or^ns identified, 
1 1 1 were paclnlfofm corpuscles and 13 wer© Golgl tencton organs, Tv^o structures could not be 
classified In either group. Five sensory recepton were studied v\/lth electron microscopy. Of these 
fwo pocintform corpuscles were serially ^tloned. One Golgl tendon o^an and on© Meissner 
corpuscle from a human fingertip were also examined, 

APPUCABILITY; Disorder of motor function such as paresis and paralysis with or without spasticity are 
frequently sron In rehabilitation patients. Better undemanding of factor contributing to reflex 
regulation of motor Unction Is needed. The data resulting from this project will l^d to better 
underttonding of ttie motor behavior and control of muscular motion. This will/In turn, lead to 
development of better techniques for therapy. 
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029 The Value of LDH Isoenzyme Studies In Collagen Disease 



Annual Report Ref@ren€#: 



Status: 
Dotes: 
Cost: 



Principal Investigator: 



A. Turl^lmai Ozel, MJb. 
Completed 

^ptember 1976-Sepfember 1977 

Annual $30327 
RT Annual $24,198 

#16, Page 2S7, R4S 



Projects Total 124^00 
RT % of Annual Total 79% 



OBJECTIVES: To determine the rejotlonshlp between the activity of rheumatoid arthritis and other collagen 
diseoses and the change In the LDH Isoenzymes. 

METHODOLOGY: Bloc^ will be drawn from patients during the very acute stage of a collagen disease. LDH 
Isoenzymes will be determined by electrophoresis. When a needle biopsy Is necessa^ for diagnos- 
tic purposes the tissue will be studied, It will be processed fort electromlcroscopic exannlnation of 
ultrostructure; hematoxylin and eosln staining to demonstrate the stnjcture of the muK^le fibers and 
their nuclei i tfichrom© staining to evalucrte the connective tl^ue elements in muicte; and chemicol 
microanalysis to detemnlne the change In LDH iswniymes In the tissue. When asplfotlonal joint 
effusion Is necessary for diagnostic purposes or treatment, LDH electrophoresis will also be done In 
joint effusion. The results will be compared to investigate the relationship between the activity of 
collagen diseases and the change In LDH Isoeniymes. 

FINDINGS TO DATE: During the past year. LDH Iw^nzymes have been determined by electrophorosis on 
more than 100 blood samples from 73 patients with rheumatoid arthritis, scleroderma, systemic 
lupus er/thematosis, and dermatomyosltis, LD-3 isoenzynne was found elevated in 68 patients 
who have been In the active stage of their diseases. In patients who have been followed, LD-3 
Isoenzyme has fluctuated according to the activity level of the disease. In 6 patients who were in 
the inactive stage of their diseases, LD-3 Isoenzyme was found to be within nornnal llnnlts. 

LDH Isoenzyme studies on loose connective tissue have shown that these tissues give exclusively 
LD-3 isoenzyme. In all 4 loose connective tissue samples studied by electR^phorosis, 100 percent 
of the LDH Isoen^mes was purely LD-3. LDH isoenzyme studies were done with human fibroblast 
and human lymphocytes. Neither one showed a big LD*3 value. On the other hand, synovial 
tissue obtained from 2 monkeys and 2 humans gmB high LD-3 values. 

These findings hove supported the original hypothesis that a definite LD-3 Isoenzyme occuii 
during the course of rheumatoid arthritis and other collagen diseases and that this change in 
LD-3 Isoenzyme probably reflects the degree of activity of the disease. The source of LD-3 Iso- 
enzyme was obscure until recently. This study has clearly shown that the main source of LD-3 
Isoenzyme is the connective tissue. 

APPLICABILITY: Since arthrttls may be disabling, Its effects on the economy are significant, not only In terms 
of employment, but also support. Prevention of deformities and disabilities in collagen disease 
depends on early diagnosis and app^priote treatment. LDH isoenfyme studies seem to have a 
potential value both In the early diagnosis and the followup of the treatment. Prevention or even 
delay of dlsobllltles In rtieumotold arthritis and other collagen diseases wlil certainly make It 
possible for ^me of the patients to continue, or return to, their previous Jobs. 



030 The Effect of Cervical Orthoses on Cen/ical Spine Motion- 
A Standardized Radiographic Method of Study 

Principal Investigaton Steve Fisher, M^. 



Annual Report Referdnee: 



Status: 
Dates: 
Cost: 



Completed 

September 1975-March 1977 
Annual $6^0 
RT ^nual $939 

#16, Page 292, R46 



Projected Total $9,100 
RT % of Annual Total 15% 
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OBJECTIVES: 

1 . To itudy the effects of ctfVlCQl orthoses on th© rang© of motion of the cervlcaj spin© in flexion and 
©xtenslon; 

2. to Itudy th© rang© of motion at each given Intervertebrai level from T1 to the skull in different 
typ©! of cervical orthoses to obtain data on v^/hich orthosis best stabilizes at each individual cervi- 
cal spin© level; and 

3. to compar© th© radiographic and bubble goniometer method of measuring cervical rang© of 
motion, 

METHODOLOGV: Voung adults, ages 20 to 30, served as subjects, Each was fitted and studied in several 
types of cervical orthoses: 1. SOMI orthosis 

2. Peterson orthosis 

3. Jeweft orthosis 

4. SOMI orthosis with chin strop 

Each Individual wot fitted by a certified orthotist. Pressure transducers were placed under the 
chin piece and occipital piece. Each subject was Instructed to fl©^ and extend the neck to a 
given pressure recording. Cs rvlcal sagittal spine films were obtained in the neutral flexion and 
extension position without a cervical orthosis and in each of the orthotic d©vlces. Bubble gonio- 
metric data was also obtained. The data was evaluated by using previously described methods 
of radiographic m©asur©m©nt. 

FINDINGS TO DATE: This project has been completed. The four-poster and SOMI^ orthoses best immobil- 
ized the cervical spine. The average sagittal motion of O-CI was 1 1° and total CI-C2 motion 14°, 
Th© statistical correlation between the bubble goniometer method and each of the x-ray 
measurement methods on unrestricted cervical spin© motion was fairto good. When the SOMI^ 
orthosis was fitted at a **lower'' resting pressure, there was no statistically significant difference in 
the restricted sagittal plane cen/lcai spine motion. 

APPLICABiLITY^ The data of this study can directly be used In the proper prescription as well as fitting of 
cervical orthotio devices in various pathological conditions. It is suQg©st©d that p©rtiaps orthotists 
should us© pressure sensors whan fitting braces to obtain the best fit poislbl© within tolerable 
pressure limits. 



031 Studies of Urologfc Function in Patients Following 
Spinal Cord Injuries 



principal Investigaton 

Slfityi: 

Dotes: 

AnniMl R#port References 



M0ry Prlc@» 
Cdnflnuing 

Ogtober i963^etQb#r i97B 
Annuol 

RT Annual Ili0p03§ 
#16. Page 5, R-2 



Frojected Total 1890.000 
RT % of Annual Total 69% 



PARTI 

OBJiCTIViS' 

1. To study renal function and micturition and their relationship to recuirent bladder Intecflon In 
patienti wltti spinal cord Injury; 

2. 10 test rDsttiods for Improvement of urinary bladder function and management In patlants with 
spinal cord Injuty,' . _i, * 

3. to record the changes of urinary tract function of paraplegic and qgadrlplegic patients over a 

^riod of time, 
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'METHODOLOGY: 

1. Renal function Is tested by blood and urine analysei after intravenous Injection of Insulin and 
pora-amlno tilppurate. 

2. The mectianism of urinotion Is studio by gds cystometry, clinical analysis, and radiographic 
technlquei. In catheter-free patients, the amount of urine remaining In the bladder after voiding is 
nneasured. 

3. Urine culture results and the patient's hi^ory of bladder inftctioni are correlated with the findings of 
the preceding studies. 

4. Prediction of the control of bladder contractility is attempts through the use of the urechollne 
denervation super-sensitivity tests. 

5. Data fronn testing li available for patient information and major statistical analyses. 
FINDINGS TO DATE: 

L Sister Kenny Institute patients have withdrawn from this project because of staffing and transporta- 
tion difflcultles, 

2, With the approval of the Federal Drug Administration the Renal Function Laboratory was chosen by 
Amar-Stona Laboratories to compare the efficiency of the modified form of Inulin with the older 
form of Inulin in testing glomerular filtration rote. The two substances compared closely with each 
other The FDA has approved the Inulin and inulin clearance testing has resumed throughout the 
United States, 

3. Four hundred and ninety patients have been tested to date. 

APPLICABILITY: Preliminary reviews of systematic, ongoing evaluations of spinal cord injury, Indicate that 
urinary tract deterioration Is not Inevitable and that funds spent in training patlenti' physicians, 
paramedloal personnsL and the families of patient In their proper care will result in a great saving 
of funds formerly spent as a result of the treatment of physical and psychological deterioration. 

PAI^TII 

OBJiCTIVi; To determine change of renal function In parapiegic and quadriplegic patients who have 
required ileac diversiori and compare the^ changes with spinal cord injured patients who have 
not required iieoc diversion. 

METHODOLOGY : Studies of renal linction as outlined in Part I are carried ^Jirimedlately before diversion 
and annuaily thereafter 

FINDINGS TO DATE: A doctoral thesis Is being prepared that will demonstrate that while the mean value of 
annual rate of change of the total population of our study shows slight Improvement of function 
annually, the mean value for annual rate of change of patients with Ileac diversions is somewhat 
better than the mean value of the entire group. Regression lines stiowing change of function prior to 
diversion In comporissn with change of ftjnctlon after Ileal diversion ore being prepared. The 
doctoral candidate preparing the results was forced to postpone the completion of his work. 

APPLICABILITY: The surgical procedure, ileac diversion. Is being more frequently performed to avoid kidney 
deterioration resulting from poor kidney drainage, There Is need for objective evidence regarding 
^ the efficacy of this procedure. 

PART III 
Discontinued 
PART IV 

OBJECTlVf : To compile a comprehensive bibliography of the worid literature concerning the urinary tract 
function of patients with spinal cord Injury, emphasizing especially the pattiophv^lology of the 
urinary tract laboratory methods for diagnosis, therapeutic approaches and statistical nnethods ' 
of documentation, 

METHODOLOGV: Medline is being used to search major medical indices. Primal reference cards are 
made for 71 subtropics with cross referencing. These have been catalogued, 

FINDINGS TO DATE: As of June, 1 977, 1 3,500 references are fll^* with on additional 9,275 cromeferences 
and 13,875 authors liit«i. Members of the labcratory have read 7,000 of the references. 

APPLICABILITY: Through the bibliography it has been possible to improve research techniques and to apply 
therapeutic findings to patient treatment. 
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QgJP^nV|, p^^^fnulat^ ^ure study of the relationship of (mmunologlcal pnocessei to urinary 



f^^QbOi ^ c'^trophoreti^ Patterns of serunn proteins or© obtralned for each patient receiving a 
ur|^^ W^^t ©^(UQtion' ^tlbody coating determinations hove been requested with seiected 

FlKir -^Hn n^r'' ^©llml^Q'V f^'^s Indicate §omm abnormality of eiectrophoretic i 
OK^ 7^^^ Of th^ patient tei^. Twelve ptix^ent showed decreased total s< 



Widens© uPP%r-traet infection as indicated by caiyceai blunting. 
Abf^^'CABh Ufindry tra^^ 'riftQtjoni are prevalent In patients with spinal cord Injuries, treatment of 

f f^^'ons ^^ded the determination of Immunologlcai changes in the bicwd, would 
sIn "S 'l/^^'V riiH in th© f0^abllltation and maintenance of rehabilitation of these patients. 
P^^VI ^^^^^^ 'a if 

QgjfCTiv^^ f^^fnent chanO©^ ^h bladder contrgetllity through the use of the Merrill Gas Cystometer. 
ju^^^DQi „ Th^t f,^. cystometsr ii used to record changes in bladder pr^ure of weekly or bi-\ft^ly 

^^t^n? I# l^rf'®^^^ ^ ^'^'^^ outpatients. 

FiKj^^^^S >n h^'^^^ One nundr^ ^venty-eight gas cyitometrograms vs^re made, together with 13 

\ ^^^^^ ^nd iupar^^^itivity tests, utlHiing Urecholine beNveen June, 1976 and May 1977. 

^ ^^^^VitQf^^t^ogrtf rn Wqi used for education for trial of voiding for 30 patients during this 

Afefi^l'^^BIl iTv ^tsuits ^^^^ ^^^^ ^-^ improving patient car© through the more accurate 
^ the ^QlLra Cholinergic and lymphatomlmetic drugs in augmenting or depressing 
^'SjS^r ^^ntrgcfibillty^ ^^^^gh the detemnlnatlon of length of period of spinal shock, through 
P^H^ the i^ce^ tfals of voiding, and through the correlation of the level of spinal cord 
^^lu^' /rf<^ eh^ngef of Pqttem contractility. 

p^Vll ^^^^ 

^^^"^^ 
?.f V|,j 

Oy^^TlVE^^ 

^' To ^(^^ sffir^^cv of ^ ^®'^icoDic double lumen catheter In minimizing contamination of urine 
. ^te '^^Se torti the Ileal conduit; 

' ^ rell^'e rfietho<a for obtaining urine cultures from patients with lleac diversions. 

MfcYH^^Olf-i/-, / h rtPtgine'^ cuttur© by Inseriing a double lumen cattieter Into ttie ileal conduit 

A t|J Oq ihI© lum®'^ catheter has been used to obtain urine speclmenti from 1 16 patients 

^leac^th^ li^c ^iv©"^^^^^' ^^'^^ culture from the Ileal loops of 47 patients showed no growth; 
^ ^Ultur#^ ihoV'^ growth with from 1 to 5 different species of microorganisms: 36% of 
^^tiy© grine e^^^^^^s grew more than one organism. Urine cultures from the loops of 45 
S^^'tnts $inOi/ed no growth, even though the stoma swab from the same patients Indi- 
the presence Qf yp to 7 different species of microorganlims on the area surround- 
^ *^ ^he iTOp 



Th^ l^£^t tndt th% cj^le iumen catheter meth^ of obtaining urine culture specimens 

^e ^^f^i^^^ ^ relirf?'® ^tthod of determining ileal loop infection and avoids the po^ibility of 
^tcirrtln^ton catheter Is Insert^ through the stoma. 
Thk j^^r& hr^s been Incorporated Into routine procedures for evaluating the renal function of 
^^^H^^ We^ dlvamloni^ 
^' \^ th^ Impf^f care of the ileostomy and appliance Is a ^^ible source of infection 

^'ts ir^t^Q^ pocfert^ ^Qy be IntnoducQd into the ileal loop and subiequently to the kidneys 
Q Q^tamin^®d stoma or collection bag. An Illustrated manual was prepared after 
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observation of patient care, both in and out of the hospital, Indicating the need tor a more 
©xpllcft educational progrann for both patlente and attendants. 

APPLICABILITY : The use of the dottole lumen catheterization procedure may provide a method of obtaining 
urine specimens free from contamination as the catheter Is inserted through the stoma. 

PART X 
OBJECTIVESr 

1. To itudy the sources of urinary tract infections in patients with lleac diversions; 

2. to determine the e)rtent of bacterial flora .present In the Ileal loop at the time of diversion and to 
©atabllsh if this bacterial flora plays a part In lubsequtnt Infections; 

3. to determine if post diversion infections are related to prediversion urinary tract Infections; 
4 to determine possible sources of postdi version reinfections, 

METHODOLOGY; 

1. Aerobic and ancerobic cultures are made from a section of the Ileal wall and both ureters at the 
time of lleac diversion, Unna cuttures are made before the operation and serially following the 
operation, 

2. Antibiotic sensitivity tests are made on ail organisms present and organisms are saved for future 
study. 

PINDINGSTO DATE; Be^jveen June, 1976 and May, 1977, 24 patients with current urinary tract Infections 
exhibiting no fewer than f^o organisms isolated by urine culture have been foliowed since 
before their diversions. At the time of diversion culturei were made from sections of the Ileum 
(12 had bacterial grov^^h, 12 did not), the right ureter (1 1 had bacterial growth, 10 did not and 3 
were not cultured)* and the left ureter (8 had growth, 1 3 had no growth and 3 were not cultured.) 

APPUCABILITV: The incidence of bocteriuria In spinal cord injure patients with lleac diversion has re- 
mained high. It Is Important to evaluate the possible reasons for this high incidence of bacterluria 
and to establish procedures of care and medical management that will help eliminate urinary 
tract infection. 

PART XI 

OBJiCTIVE: To determine the pfedlctable normal annual variation of glomerular filtration rate, renal 
plasma flow, and tubular excretion of Individual patients. 

METHODOLOGV: A least^squares regression line Is plotted using succe^lve test values following the third 
evaluation of ©aoh patient. 

FINDINGS TO DATE: Following the publication of a dTCtoral thesis, results of the analysis will be available. 
The mean annual variation for Glomerular Flitratlon Rate is 9 ml/MVmIn, for Renal Plasma Flow 
90 m\/W/m\r\, and TmPAH 5 ml/lvlVmla 

APPLICABILITY: This ^dy will provide the fimt documented data regarding the yearly fluctuations of 
function. This knowledge will provide physicians with guidelines for assessing the clinical Impor- 
tance of changing rc^es of glomerular filtration rate* renal plasma flow* and tubular excretion In a 
given patient. 

PART XII ^ 
OBJECTIVES: 

T To implement a program of patient intfiiJctlon and training in the core of the urinary tract and 
urinary collecting devices* emphdsiiing the importance of maintaining optimal kidney function 
from the loeglnnlng of aci^e care of ttne patient following spinal cord injury; 

2, to amss ttie undentanding of the patient yarding urinary tract care prior to his lemlng the 
hospital; 

3, to asse^ the value of this program In preventing urinary tract infTOtions and In maintaining renal 
function by comparing Information obtained at periodic followup of these patients with data from 
patient not emomi to this program, 

METHODOLOGY: 

1. EdueaHonal material has been prepared and will be given to each spinal cord Injured peraon after 
^mi^on to tti© hoipitaL 

2. The will check off* dote, and sign each subject after it has been discuM«3, 

3. lh& pcrtlent will bt tested before discharga Any remedial education necessary will be done at that 
time. 
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4. An effort will be mad© to Include families and attendants In the educational progrann. 

FINDINGS TO DATE; Th© mafttrigls for this patlsnt sducgtlon program have been developed. 

APPLICABILITY : A patient who has adequate understanding of hli urinary tract and th© methods of caring for 
It will have less medlcahhospltal expenie and motoldlty. The patient will benefit flnanclally, 
socially, and vocationally. 

032 Study of Cardiac Work Evaluation and Reeonditioning 
After Myocardial Infarction 

Frlncipal Inveitlgatori Wllllann G, Kublcek, Ph,D. 

Sfeitus- Continuing 

Dates: teptember 1972^ctob€r 1981 

Cost: AnnuQl I236J0S Frojeefed Total 1750,000 

RT Annual $1 79fi7B RT % of Annual Total 76% 

Annual Rtport Reference: #16 Page 36, R4 

OBJECTIVE: 

1. To study the hemodynamic paramettri Involved after acute myooardlal Infarction; 

2. to study the response of the damaged heart to exercise and stress testing at mild and moderate 
©nergy expenditure In early post-myocardlal Infarction patlenti; 

3. to InveitlgGrte cofrelatlon of the elTCtrocardiograph changes and the cardiac function as re- 
corded from the Impedance ca^lograph during exercise itreis testing In the early subacute 
stage* at 21 days, and after 3 monthi or more; and 

4. to determirie whether the Impedance Cardiograph and electrocardiograph monitoring of 
graded exercise tests can be used t© eitabliih the safe level of p^ient perfonngnoe and progres- 
sively te^ the patient until he or she has demonstrated adequate physical capacity to leave the 
hospital 

METHODOLOGV: 

L The Minnesota Impedance Cartiograph and a multilead electro^raph ore used to monitor 
patients exeici sing at various levels of ©xertlon, rar^ing ftonn mild exerclie in the earty ranval^^nt 
phase to moderateiy strenuous bicycle ergonneter or treadmill exercise in the post<lisoharge 
period. 

E Calculations from the wave forms are made for stroke volume, carldoc output, and parameteii 
related to cardiac contractility^, 

3, A laboratofy for cardiac and metabolic function has ^en Installed at the University of Minnesota 
Hospitals, This laboratory provides research capability for complete cardiac ar^d metabolic 
evaluation. The laboratory has the following list of equipment: 

a. an automated Medical S^tems PFA-6 mass spectfometer system for metabolic function 
analysis, 

b. a model 304A impedance cardiograph, 

c. a Quinton-Monark model Qh870 electrically controlled bicycle ergometer, 

d. a Quinton model 18-49*CI elTOtrically controlled treodmllL 

e. a Gould model 2400 three-channel analog recorder for use with the impedance cardiograph, 
I Gould model 481 eight'Channel analog recorder for use with ma^ spectrometer system, 

Q. Physio-Contre^l series 70DC deflbilllator, 

h. Marquette oLrtomotic electrocardiograph model 3300* and 

i. Decwriter connoted via telephone with UCC for the Input of data into computer storage and 
calculations. 

4, The Impedance carciiograph continues to be compared to other methods of mMSuring cardiac 
function. The mau spectrometer has been calibrate to a degree that exc^ds the accuracy 
needed to nneasure physiological functions. 

APPUCABILITV: Problems directly Involving the hTOrt can be ^died and the status of the patients mor© 
accurately o^ssed, using the Minnesota Impedance Cardiograph, Another field of use is 
monitoring the amount of fluid In the chest or lungs, such as In congestive heart failure. The third 
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major us© of this system Is In peripheral vascular disease. Thtrefore, any doctor treating these 
patients would hove use for the Impedance Cardiograph. The mass spectrometer system Is useful 
for these patients, especially those with cardiopulmonary diseases. 



OBJECTlVi; To determine that cardiac output measured by Impedance cardiography and ECS during 
exercise testing In the rehabilitation phase after myocardial Infarction can predict current 
status and future function better than the prediction from ICG aione, 

MEDHODOLOGY: The Mlnne^ta impedance Cardiograph was used as a separate test for the function 
of the heart during exercise, Simultaneously, a program of analyiing ECG, target pulse rate, and 
clinical symptoms was used separately. The patients were categorized Into one of four classes 
using the Functional and Therapeutic Ciasslflcations of Patients with Diseases of the Heart 
(American Heart Association). 

FINDINGS TO DATE: Si)Cty-five coronary core patients were tested. The 34 patients who passed both tests 
were in a better cilnical condition than those who failed one or both tests. Patients who failed 
both tests should have exercise pr^rams prescribed for them with care, The patients wha failed 
on© of the tests do not have as good a future outlTOk as the patients who passed both tests. This 
portion of the project Is completed, 

APPLICABiLITV: These data provide o very valuable basis for the prediction of the social and employment 
status of patients following a corona^ infarction. A test of this type will be of great help to the 
physician attempting to evaluate the remaining heart function following th© damage of the 
infarct. 



1 To determine ICG standards for normal males of average size for cardiac output and contractility 
Index In response to a steady state of exercise from 2 METs through 6 MfTs; 

2. to determine a practicaL reproducible method of measureing basal o^gen consumption; 

3. to determine the time required to reach steady exercise state from resting state; 

4. to determine the time required to return to the pre-exercise resting state; and 

5. to obsen/e any training effect on repeat testing. 

METHODOLOGY; Ten nornnal male subjects between 19 and 24 years of age and of average height and 
weight undenA/ent measurement by mass spectrometry of basal o^^gen consumption ( 1 MET) 
under standardized conditions. Over several days they exercised on a treadmill at 2 METs 
through 6 METs with monitoring of heart rate. EKG. minute oxygen consumption and ZCG, They 
also performed a submaximai exercise test up to 80 percent of maximal heart rate for age 
according to the schedule of Bruce, 

FINDINGS TO DATE; Part II or the research project has ^en completed. The resuits yield the foliowing 
information to date: 

1. Values cio^ly approximating presently accepted basal oxygen consumption were achieved 
under our standardized, but practical conditions at 265 cc/mln/1,93M^ body surface area, 

2. Cardiac output during sitting, fully supported rest was slightly higher than that at 2 METs through 6 
METs the curvilinear mean heart rate and stroke volume were almost mirror Images, producing a 
linear mean cardiac output increasewhich at 6 METs was 145 percentof basal and 160 percent of 
the 2 MET value. Comparison of the two trials revealed no significant training effect, 

3. Stroke volume was highest In the semlreclining sitting position which augmented venous return. 
Stroke volume leveled off at 5 MCTs, 

4. Heart rote and stroke volume are mutually reciprocally inter-reactive so that neither aloneshov^^a 
linear relation to cardiac output. 



PARTI 



PART II 



OWECTIVES: 
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5. The myocardlai contfactjiity Index of Heatlnef shows a linear increas© at activities greater than 
2 MITs, 

6. The standard deviation of these values is approximately i 15 percent. 

Standards were deternnined fon 1) compariKsn of carldac output and contfactility Indices 
during steady state exerci^. 2) thetimerequiredtoreach thesteodystatefronnrestlngstateat 
the various levels of exercise and the tinne required to reach the pre-exerclse resting state from 
steady state ©xercis©. and 3) a setting in which oxygen consumption can b© measured that 
favorably compares to well-known and accepted basal nnetabolic rates. 

APPLICABIUTV: Normal standards of com^rlson obtained under conditions simulating the e)<erclse 
testing conditions of the nonmyocardial Infarction px3tients will enhance the Interpretation of 
ZCG data. 

PART II! 
OBJECTiViS: 

1. To establish an Individualized cardiac rehabliitation program; 

2. to deternnlne the giefulness of ZCG and ICG monitoring of graded exercise tests in establishing 
safe levels of patient performance; 

3. to determine whether tested progression results In a shorter stay than the standard program; and 

4. to determine whether short term rehabilitation restores the patient to vTCatlonal activity as fast as 
the standard program, 

FINDINGS TO DATE: Twenty-four acute myocardial infarction patients were referred for a Cardiac Rehab- 
ilitation Program. Some ^tients war© discharged on the tenth to the fourteenth day after their 
myocardial Infarctions. The program was individualized. 

PARTIV 
OBJECTiViS! 

1. To introduce, establiih normal limits for, and show the usefulness of a cardiac rehabiiltalton pro- 
gram based on cardiac oxygen consumption as indicated by the heart rate blood pressure 
product; and 

2, to test convalescing cardiac patlenis to determine relative cardiac stress of activity using heart 
rot© blood pressure method. 

METHODOLOGY: Healthy subjects and cardiac patients were tested while doing homemoklng, occupo- 
tionally related, recreational, and calisthenic activities. Instantaneous measurements of blood 
pressure, pulse* electrocardiogram, total o)cygen consumption, and other ventilatory porametens 
were taken, 

FINDINGS TO DATE: We are as yet only in the planning stage for the experimental research described 
previously. The laboratory is now organised and we are attempting to evaluate various method- 
ologies to improve on the pre^nt ^tup. 

APPUCABILITy: The objective measurements of stress of various activities in cardiac patlants may allow 
patients to return to work earlier, and will give vocational counselore and cardiologists a more 
definitive means of deciding when a patient may safely resume vocational activities. 

PART V 

OBJECTIVE: To ^termine the efficacy of measuring by a noninvasive methc^, the mechanical pumping 
action of the heart In patients undergoing su^ery for a coronary bypass, to attach an electrical 
pacemaker to the heart, or undergoing hearf valve surgery for either commissurotomy or 
proithesis, 

METHODOLOGV: Impedance cardiograph studies will be made on patients with electrically paced 
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hearts, undergoing oorta-Gorona^^ artery bypass surgery, and heart valve surgery for either 
commissurofomy or prosthesis. Each patient will t>e studied pre- and postiurgery and folicwup 
observatloni will be made. 

FINDINGS TO DATE: A pilot study of a patient who had a surgical attachnnent of a pacemaker has been 
done. 

PART VI 
OBJECTIVES; 

1. To determine the accuracy of using trtadnnlll grade and speed oi a nneasur© of the work level 
performance of cardiac patients undergoing a progre^ive e)<erclse stress test; 

2. to determine whether the addition of metabolic parameters will Improve the sensitivity of the 
progressive stress test to detect coronary artery disease; 

3. to objectively evaluate the work level change of coronary artery bypass surgery patients; and 

4. to determine whether metabolic parameters will be useful In determining which patients will 
benefit most from an exercise rehabilitation program. 

MCTHODOLOGV: 

1. The actual work level as determined by the OJ^gen uptake will be measured and then compared 
with the value predicted by various tables. 

2. The data obtained by the ECQ and rnetabollc parameters will be compKared with the results 
obtained by angiography or other ©venH such as myTCordiai infarction or death due to heart 
disease, 

3. The work pefformance of patients pre- and postcoronary artery bypass surgery will be evaluated 
using the metabolic parameters. 

4. The metabolic jxiromete^ will be correlated with Improvement In work performance that occu^ 
on on outpatient exercise program, 

FINDINGS TO DATE: Preliminary results in our laboratory show that a patient*s predicted work level, based 
on treadmill speed and grad^. may be in error In some cases, by a factor of 2 compared to the 
actual work level based on oxygen uptake measurennents- 

APPLICABILiry; If the progressive stress test can more effectively evaluate patient, physicians can advise 
patients regarding employment more confidently and can evaluate coronary artery bypass 
surgery more effectively 

PART VII 

OBJECTIVE: To develop a low-cost* small, portable device to monitor th© exercise level of patients in the 
cardiac rehabilitation program. 

METHODOLOGV; A device will be developed to monitor the heart rate and emit a signal that indicate 
deviations of the heart rate from some preset level. A second phase of the development will 
detect afrythmlas, 

FINDINGS TO DATE: A device has been designed that can monitor the heart rate and give a signal indica- 
ting deviations of the heart rote for sorro preset limits. Th© preliminary prototypes have been 
us^ by actual patients. The stu^ on the impedance and o^t potential of disposable ECG 
electrodes was studied. With the sanding of the skin, the low cost electr^e would give as good 
a perfornnance as the more costly electrodes, Stalnle^ steel electrodes should not be u^ 
because they tend to polarize with small DC currents. The electrodes w^re also d^^lng out before 
use. as they were packaged In large number. The patient trigger level control is also causing 
problems. Efforts will be mode to develop an autonnatic controL 

APPUCABlLnY: A Small, ^^rtable, low-cost device that can g^ audio feed^ck about the physiological 
level of exercl^ seenns to be Ideal to carry out ar^ exercte program for a cardiac patient. 
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033 Quantlfatlv® and Qualitative Evaluation of Muscular 
Hyi^rtonla In Pat lants with Central Nervous System 
Disease 



Annudl toport umimmfmmi 



Principal Invostlgaiori 
Dates: 



cost: 



Dsnlel Halp^rn. M*D« 
Continuing 
AugystlfM-JuIy 1979 

AnnUGl $10^61 
RT Annual $394^9 
#16, Pag# 72. 



ProjMted Total $26S.0O0 
% of Annual Total 77% 



OBJiCTIVESi 



1. To develop on apparatus and system to ^jeotlvely evaluate the choracter of abnormal muicl© 
tone and ihe alterations of tone accomplished by various procedures; and 

2. to analyze obnofmal musole tone and evaluate thera^utlc procedures. 



METHODOLOGY : The Qnalytic lyitem Is based on the current neufologlca! concept that the muscle iplndle, 
a sensory organ within skeletal muscle, responds to two parameters of elongation, the amount of 
stretch, and the velool^ of the movement Recofdings are made of the force applied and 
electromyographic activity during a standordiied series of passive movements imposed at 
velocities varying from 3* to W per second. Analysis of the data yields quantitative Information In 
th© form of a numerical value of the related physical pafameter. This system also allows quantita- 
tive study of central nen/ous system activity giving rise to dystonlc states that are not mediated by 
the fLgimotor system. By earrying ourt an analytic procedure that specifically Identifies the respon- 
siven^ of th© skeletal muscle to lengthening and to th© velocity of length, not only con these hvo 
element b© identified and measured, but the influence of other sources of tone may b© measured 



FINOINSS TO DATE: During the year 1975-1976, the construction, assembly, and testing of on electro- 
hydraulic automated drive apparatus continued. The capability of rigid velocity control 
©nobi© b©tt©r correlation with other workers In the fields of rehabiiltation and neurophysiology, 
will make examination proc^ure less arduous, and will enable the ejcamination of the large 
muscle groups of the upper and lower limbs of a greater number of adults. Since the forces 
nece^r/ to provide the velocity range required are quite high, considefableenglneering tinne 
has been required to provide safety devices and precautions against patient or staff injury, 
interdepartmental cooperation on this project has been provided by the Hydraulics Laboratory 
of the Unlversi^^ of Minnesota Institute of Technology and th© Biomiedicai Computer ^lences 
Center Th© revisions of the program Instituted In 1974 have been utilize for the continued 
evaluation of patients who have been subjects of various therapeutic procedures, 
A total of 197 examinations were carried out In 1976-1977. Since June 1976, 43 patients were 
examined multiple times. Nine patients were txamlned In connection with stereotactic brain 
surgery or cerebellar stimulation for the treatnnent of dystonia, Tv^nty-three patients were 
examined to ©voluate th© ©ffectlvene^ of medication on hy^rtonla, seven of which were 
treated with L-doiM, and two patients were examined to evaluate the effect of intramuscular 
neurolysli Twenty-nine patients vyer© examined and used as controls; three patients were 
tested for reflexes. 

APPUCABIUTY : At the present time many procedures for the treatment of potlente with muscular hypertonia 
or© being carried out, with little more than si^Jective judgment as to their validity and continued 
useftjlne^, Evalu^on of each of these treatment t«^hnlques would provide a solid scientlflc basis 
for their use, and the objective mea^res would be worthwhile. Treatment of patients with central 
nervoi^ system disease would be rendered more ©ffectively, less wastefully, and more economi- 
cally. 
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034 Study of tho Changes In the Strueturep Ultrastruefure, 
Innervation and Inzymes of Skeletal Muscle In 
Neuromuscular Diseaies _ 

principal Inveitlgafan iMam Awad, PhP. 

Status: Continuing 

Dotes: ieptamber 194f^Oatober 1979 

Cost: Annual U2A2i Projeoted Total $300,000 

RT ^nuol $52,162 RT % of Annuol Total S4% 

Annual Report Reference- Page 91 , R4 

OBJECTIVES- 

I To stucfy the histopathologic changes occurrfng In dliabllng neuromuscular diseases; 

2. to ^dy the ©lectrophyslologlcQl changes In the neuromu^ulor systenn; 

3. to itudy the changes In enzynne activity In theie muscles; 

4. to Identity the specific cause of muicular waakneis In Individual ^lents; 

5. to Improve diagnostic criteria tor the neuromuscular dteoies that are seen In rehabilitation; 

6. to study the ability of human muscle to regenerot© as seen In lamplei taken from patients since the 
beginning of the project; and 

7. to review all the biopsies and enzyme levels of blood samples collected since the beginning of the 
project 

METHODOLOGY: Patients are evaluated by hlitory, physical examinations, clinical labor^ory tests as 
Indicated, and electromyographic and nerve conduction ^dles. Hlstopathol(^y of muscle and 
terminal nerve endings Is studied by performing a motor point biopsy to sample the involved 
muscle(s) and Its nerve. The tissue Is then processed for: electron microscopic examination of 
ultrastructure; vital staining with methyl«ie blue to determine the changes In the branches of the 
Intramuscular nerve and the motor arvd-plotes; PAS staining to demonstiate glycogen; toluldlne 
blue staining to demonstrate add mucopolysaccharides; hematoxylin© and eosin staining to 
demonstrate the structure of the muscle fibers and their nuclei; trichrome staining to evaluate the 
connective tissue elementi In muscle; chemical mlcroandlysls to determine any abnormal con- 
stituents In the tissue; review of th© biopsy material; and deteimine the stage of growth or 
maturation and changes of the cells. 

FINDINGS TO DATE; 

This project, thus far, has produced two significant findings. 

1 increased LDH isoen^me activity, particularly LDH^ was found to be diagnostic of flbrosltls. This 
finding has never been reported or known before. The Archl\^s of Physical Medicine and Rehabili- 
tation has published on article on theincreaseof LDH isoenzyme activity gs an indlcotor of fibrosis. 

2. Satellite cells were found In all muscles sampled In different age groups. This Is on Indication of the 
ability of human skeletal muscle to regenerate. Because of the complexity of the process of 
r©ger>eratlon the Investigators feel that a separate project Is needed to Identity the possible stimuli 
for muscular regeneration In the dlsabW, 

During th© past ywr, th© fol loving conditions have been under study: 

1. Coilag©n disease — fifty-eight patients 

2. N©uropathy - eight patients 

3, Interstitial fibromyc^ltis - seven patients 

4, Muscular dystrophy - two patients 

5, Unidentified mu^ie weakness - four ^tlenti 

6. Normal - nine patients 

APPLICABILITY: Th© miTOUlar weakne^ of many disabled Individuals Is rwt clearly understood and needs to 
be clarifled by this re^rch approach, ottwwis© their rehabliltatlon will not be complete. As ttie 
cases accumulate, the data Is analyied In t©fms of populations with speciflc disabilities and their 
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characteristic finding. After studyhg enough caies In depth, definite conclusions may b© drawn 
that will enable the practicing physicians to Identify and analyze the potient'i disability and place 
the patient In the proper perspective, 

035 Training Program for Upper Extremity Activities in 
Athetoid Patients 



Frinolpdl Investlgotor: Daniel Halpern, M,D. 

Status: Continuing 

Oa\m$i teptenrtber i96S-July 1979 

C©5t: Annual mMO PrajTOfed Tata! $245^00 

RT Annual $59329 % ©f Annual Total 87% 

Annual Rtport Reforenc©: *16, Pag© 98, RH4 

OBJECTlViS: 

I To develop an ejcperimental deiign and technology to evaluate therapeutic method used in 
cerebral palsy that will be specific enough to measure difference between methods; 

2. to identify elements of neuromuscular function that are innportant In the developnnent of manual 
coordi notion; 

3. to test the effectiveness of ipeciftc component procedures presently available to develop im- 
proved coordination In upper extremities of athetoid patients; 

4 to develop a series of procedures to train manual coordination, based on neurophyilologlc 
concepts of motor learning thorf have b^n shown experimentally to hove therapeutic validity; 
5. to develop, by using quantitative evaluation techniques for motor coordination, a method that 
Identlflei the specific llmitatloni, or the level of coordination that represents a maximum level of 
performance In on athetoid patient. 

METHODOLOGY: Adult patients acted as their own controls. The effectiveness of the training methods wos 
tested by comparing rates of learning during o given time period. Evaluation was done by 
attaching battery powered small lights to the hand, wrist, and arm of the patient. Still photagraphs 
were then taken by a camera with the shutter open. The resulting data Indicated direction, range, 
tortuosity regularity of rate, and speed. Half of the group was scheduled into an EXPERIMENTAL 
CONTROUEKPERIMENTAL training sequence, and the other half into a CONTROL^ 
EXPERIMENTAL-CONTROL sequence. More accurate observations were mode in this way. The 
ptotographic data was recorded by computer. During this ^st year, the table that allowed 
electromechanical digitization of the localization of the coordinates of the projected Image was 
constructed, standardiied, calibrated, and made operatlonaL 

FINDINGS TO DATE: A preliminary^ analysis of the Inhibition and Control manual skill troining programs, 
described In last yearns report, was done. The Inhibition program was Inferior to the Control 
program, but the Control program was more effTCtive when It followed the Inhibition program. 
Learning occurred in both training programs. A methcxlologic and thTOretlcal approach has 
been developed to deal with variable individual perfomnancein a way that can arrive at mean- 
ingful conclusions in a natural clinical setting. Using *^best" scores rather than □ mean, and 
Increments of improvement in "besf* scores have been productive In increasing validation in 
selecting the optimum treatment. The ^sults of previous studies can now be calculated in a 
total objective manner by using computer programs. Some components, such as tortuosity and 
velocity controL still need further study to achieve objective evaluations. Computer programs 
have been established to measure these values for each test performance and convert them to 
the scoring system for the parameters of motion previously established. These analyses have 
been completed. Two remaining studies in this project are the evaluation of effectiveness of 
training of Desyntheslzed KInesiologic Componente of Motion and the evaluation of the Thera- 
peutic Concepts of Margaret Rood. 

APPLICABILITy' The public the medical profession, the rehabilitation therapies, and the education profes- 
sion are enggifed In a morass of opinions, relating to all systems of therapy for cerebral palsy. A 
clear deflnttion of valid therapeutic principles would improve the function of handicapped 
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p^fents, relieve the fnjstratlons of their famnies. prevent waiteful expendltur©, and provide a 
common reallitlc body of thought among proftnlofials. The idenflfieatlon of the feedback 
parameteii and seniofy avenues for monltorino p©fformanc© that are most sffeotlve for nnotor 
learning should be a direct consequence of an extended series of Invtstigotions using this 
pfocedure. 



036 Quantitative Studies of Muscular Strength and MusculQr Work 



OBJECTIVES; 

1, To develop standordlied testing procedures for the nnajor muscle groups; 

2, to establish nomnal values for age and sex; 

3, to make meaningful estimates on how nnuchi weakness a patient has relative toon adopted norm; 

4, to evaluate the deviation of fatigability and endurance from e^cpected normalcy; 

5, to evaluate the muscular function of patients prior to surges and therapy and to evaluate strength 
and endurance; and 

6, to provide experience for medical students, medlcoi residents, and physical therapy students in 
quantitative methods employed to evaluate strength and endurance. 

METHODOLOGY : Transducers and electronic recording equipment are used to test the strength of various 
muscle groups. Testing has been standardlied for hip flexion, hip extension, knee flexion, knee 
extension, ankle plantar fiexian* elbow flexion, elbow extension and hand grip. Development of 
techniques for testing other muscle groups are still under study. 



FINDINGS TO DATi: Six patients with dermatlmyc^ltis have been followed for from on© to four years, com- 
paring quantltotlv© muscular strength with clinical evaluation and laboratory measures of 
^stamio inflammation. The following studieiareinprogreM; Procedure for TestlngAnkie Plantar 
Flexion and Norms Eftabllshed, Procedures for Testing Handgrip Force and Norms Established. 
Comparison of Grip Strength and ©rip Endurance During Isometric Bcerciae, Kir^slology of 
Hip Extension, and Voluntary Maximal Tofqua. 



APPLICABILITY: Precise, quantitative techniques for measuring muscular strength during Isometric contrac- 
tion make It po^lble to localize rieurologic deficits and quantitative muscular weakness and to 
follow Wm effect of treatment. Repeated measurement of strength are used to monitor fh© 
patient's ftatus during treatment which aids In deciding the treatment program. 



Principal Investigaton 



Martin Mundale, UJP.l 
Continuing 

August 1?63-Saptember 1979 
^nudl $42,966 
RT Annual 1759 

^16, Page 114, MS 



Status: 
Dates: 
Cost: 



Projected Total $230^00 
RT % of Annucij Total 2% 



Annual Report Reference: 



037 A Followup Study of the Psychologlealp Soclalp and 
Vocational Adjustment of Spinal Cord Injured Adulta 



Principal Investigoten 



^fy Athelsfanp Phi). 
Continuing 

JonuQ^ 1973^une 1978 

Annual $^7M7 
RT Annual |2S,142 

#16,Pag«iaS. W7 



tiatui: 
Potei: 



Pra^efecl Total $12iflO0 
RT% of Annual Total 74% 



tonual Rep^orf Referenee: 
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OBJECTIViSi 

I To gather and analyze descriptive data pertaining to the psychol^lcaL socioL and vocational 
adjustment of spinal cord injured adults; 

2. todeveloponddtfinecategoriasof rehabllltatlonoutcomes Including non-vocational outcomes, 
bCEed upon measures of psychological adjustment; 

3. to identify factora relating to rehabilitation outcomes, Including such variables as the psychology 
cal and social characteristics of spinal cord injured persons and the various treatments they 
receive, with a special effort to identify variables which can be manipulated to increase the 
frequency of d^ired outcomes. 

METHODOLOGY: 

1 . A sample of 301 spinal cord Injured adults, who have been injured for at least 2 yeafs, has been 
identified. All available relevant data on these patients were tabulated and anal\^ed to d^ribe 
the persons and evaluate their psychosocial and vocational adjustment and medical status. 

2, Indepth Interviews were conducted with the spinal cord Injured patients and nnembera of their 
families. Specially designed interview schedules and standardized Instruments were used to 
gather detailed information on the experiences of the subjects and the steps Involved in the 
process of soclaL psychological, and vocational adjustment to disobliity. 

FINDINGS TO DATS: 

1 . The initial phases of the project have been completed, with 1 28 subjects and 66 significant others 
having been interviewed. The extensl^^ data have b^n edited, coded, and most analyses 
finished, 

2, The definition of psychologicai adjustmpnt was broadened to devise a composite measure of 
productive activities apart from employment In which a severely disabled person might engaga 

i 

APPLICABILITY; Since rehabilitation goals tend to be defined in vocational terms, little attention has been 
devoted to specifying goals for people who need rehabilitation services but have little or no 
prospect of vocational rehabilitation/ Including many severely disabled spinal cord Injufed pa- 
tients. Specifically designed psychoIOQlca! and social, as well as vocational objectives will old In 
focusing the ttTCtment program for pe^ns with spinal cord Injuries. Even for those spinal cord 
Injured persons who ore not employable, better personal adjustment may carry economic re- 
wards In terms of Increased self-care and lower medical costs. 

038 Voluntary Control of Autonomic Processes Using 
Biofeedback and Reinforcement Procedures 

Principal Investlgcitof: Alan H. Roberts^ PhD. 

Status: Continuing 

Dotes: January i974-June 1979 

Cost^ >^nual $58^61 Projected Total IliOflOO 

m ^nual UO^H RT % ©f Annual Total 8S% 

Annual Report tefereno©: #i6» Page 13i , 

OBJECTIVES: 

I To conduct a series of experiments whicti will provide answers to some questions concerning the 
voluntary control of autonomic functions, especially skin temperature, and the applicability of 
autorjomlc learning to the clinical tTTOtment of disabling disorder associated with dysfunction in 
peripheral circulation. 

METHODOLTOV: Two autonomic reactivity and control scales are administered to subj^ts. Selected 
subjects ore given a number of ba^llne t^ erf autonomic neactMty and control In the latootofy. 
Subjects selected from the second group ore further trained in controlling the temperature of 
their fingertips. The data from the individual psychophysiolc^lcal screening sessions on hand- 
v^rmlng ore analyzed. The phyilol^ical measures aie subjTCted to ANOVA comparisons of 
two groups at o time, The physiological measures are subjected to factor analv^ls, yielding 
five tactOfi, 
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FINDINGS TO DATE: 

1 . A paper describing the constructjon of the Perceived Somatic Response Inventory was prepared 
for publication. 

2. Ttie second ptiase of thie primary study was completed. 

3. The study of the effectiveness of skin temperature regulation In controlling the pain of migraine 
headachei was complet©d< 

4. A study of the role of muscular mediation In autonomic learning using paraplegic subjects wm 
begun, 

5. A study to determine the effectiveness of skin temperature regulation In the control of the symp- 
toms of Raynaud*! disease was begun, 

APPLICABILIW: As a treatment technique biofeedback will not totally supersede any of the current 
management systems. In its broadest sense, however, it Is bound to bicome a significant tMl for 
practitloneri dealing with specific problems or with a particular aspect of rehabilitation. Even In 
those Instances in which the patient cannot sustain the learning from clinic into his or her daily 
life, technologies are now available and will be developed to provide permanent biofeedback 
aids to patients that they con use outside of the clinic, either to maintain or improve their levels 
of performanca Perhaps on© of the most significant advantages of biofeedback training to the 
disabled patient is that giving the performance information directly to the patient allows him or 
her to assume a more active and responsible foJe In his or her own rehabilitation process. 

039 An Investigation of Deeubltus Ulcer as a Manifesfatlon of 
a Psychological Problem 

Prlnclpel Invesfigator: Thomas P. Anderson, 

Iteitus: Continuing 

Pates: Septinnber l97a-Oct©bar 1978 

Cost: Annual $2444 ProjMted Total $44400 

ki Annual $2,163 rt % of Annual Total 89% 

Annudl Report Raferenee: #16, Page 149, R-57 

OBJECTIVES: 

1 . To develop a measurement of deogbltus ulcers thiot would reflect thi© Impact of thieir occurrence on 
ttie portlant; 

2. to Identify those psychosocial foctore aisociated with the oocurrsnc© of pressure sores; 

3. to develop a new program for training patient and heaith care workers In the pfeventlon of 
decubitus ulcers, 

METHODOLOGY: This study has two stages. The fint stage attempted to delineate those psychosocial 
factors that would predispose m Individual to the Increased pr^abiltty of ikin ulceration. Differ- 
ences on three psychosocial measures among 141 spinal cord injured, both inpatients and 
outpatients, were examined along with thejf histo^^ of decubitus ulcers since ttie onset cf their Injury. 
The psychosTCiQl measures used were the Tenne^ee Self Concept Seals, a self -report measure of 
the Individual's personal satisfaction with his life activities, and a measure of Individual responslbll- 
it/ In skin care. IVlultiple linear regression was used to detemnln© those factors associated with the 
variance In Incidence of decubitus ulcers. 

The second stage will utilize the Information gathered from stage one to determine the direction, 
content, and methods of a new education program. This program will b© directed at health care 
workers and patients to decrios© decubitui ulcer incidence, 

FINDINGS TO DATE: The data gathering, tabulation, and statistical tests hove been completed for stage 
No. 1 The sample is 1 28 persons who had comp lete data. Ttiere is a difference in decubitus ulcer 
history among various groups of subjwts. Quadriplegics, as a group, had a history of fevver 
pressure sores. The Independent variable that contributed most In accounting for the variance 
was the satisfaction with the activities of Ufa The patient education pr^romand thevaiidatlon 
of the results of Stage No. 1 are under consideration. 
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APPUCABILITYiTh© Isolation of sGmeplYChosocldl aipeefs of decublfusulcer Incidence will aid 1^^^ 

conditions whieh could pr^lspoi© Q patient to the developnnent of preiiur© sores. Physicians, 
DVR counsilors. ^lenti and their families can watch for and use thai© ilgndls, 
The divtlopment of new programs for teaching skin care hopefully will lower the Incldenc© of 
decubitus ulceri and their cost, 

040 Bibliography of Psychosocial, Vocational, and Sexual 
Aspects of Spinal Cord Injury 



Principal Investigators 
Status: 

Cost: 

Annual Report Refereneei 



Gary T. Athelstan, Ph<D, 
Continuing 

November 4975-Jonuary 1981 

Annyol $2,941 
RT Annuo! $2,941 
#16, Poge 160, R-as 



Projeofed Total $35,855 
RT% of Annual Total 100% 



OBJECTIVES; 

I To provide a well organlied, comprehensive bibliography of all confirmed publications about 
psychosocial, vocatlonoL and sexual aspects of spinal cord Inju^^; 

2. to distribute the bibliography^ widely , both to Justify Its developnnf nt and to facilitate the updating 
process; 

3, to serve as a central contact for the widest possible dissemination of new and existing references to 
facllltot© the rehabilitation service and research in the area, 

METHODOLOGV I Letters stating the purpose of the project and requesting copies of any locally produced 
bibliographies and articles were lent to all regional spinal cord injury centers and member 
physldans of the American Spinal Injury Association, In addition to the letters, a review of RSA 
supported research and a standard search of the medical and psychosocial literature was done 
using the MEDLARS and PASAR computer search systems, The citations In relevant pgblioatlons 
were checked and all references were verified. By updating the literature searches every year and 
including a request for ftjrther materials along with the distributed bibliography an yp-^to^dat© 
bibiicgraphy will be continually available, 

FINDINOS TO DATE: After cross-checking to eliminate dupilcatsd reference and those that could riot be 
confirmed, our collection was reduced to 500 separate entries. Each of these was carefully 
checked for accuracy and to detenmin© authenticity, and a judgment was made about the main 
focus of the work. On the basis of these Judgments, the referencei were assigned to on© or more of 
four content categories. As a result, w© now have approximately 235 references dealing with the 
psychological aspects of spinal cord Injury. 155 with social aspects, 130 with vocatlonaL and 175 
with BBWOl This total exceeds the count of 500 separate entries because some references 
provided major trMtment of more than on© topic and were therefore listed under more than on© 
heading. In addition, because spinal cord Inju^ In spor^ has emerged as a separata topic of 
som© interest, we developed a cross-Index to approximattly 40 reference under the heading of 
sports. 

Approximately 530 copies of the bibliography have been distributed thus far Lettere of an- 
nouncement were sent to the following typ^s of organizations and Institutions: 

Veteran Administration Hospitals and Center 

Research and Training Centers 

Regional Spinal Cord injury Ca^ Centers 

Private tKHpltais designated as rehabilitation or spinal cord centers 

Complimentary copies were sent to Journals in the rehabilitation field 

Brochures were distributed at the book fair at the 53rd Annual Sesiion of the American Congress 

of Rehabilltatlon Medicine 
Ea^er tool Societies 

Canadian Paraplegia Association branches 

Outstanding researched In the field: Rusk. Guttman. Ccmarr, etc. 

Svenika Centralkommitten for Rehabilltering 

In addition to orders received In response to our notices, w© also r^elv^ Inquiries from many 
Individuals and in^itirtloni, foreign and American, whonn we did not notify. 
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Th# first supplement, containing 77 new references has been Issued. One hundred and sixty 
copies of this supplement had been distributed by April 1977. 

APPLiCABILITY: The rapid growth of spinal cord Injury rehabliltoticn progranris, th© conceptualization and 
m^amlon of th© regional spinal oord Inju^ centers, and the Goncommitgnt increase In research 
and theoretical publications make a centralized Integrotlon of the diffuse knowledge essential for 
providing maximally effective utilization for rehabilitation and further research. In Its present state 
the literature on psychosocial, vocational, and sexual adjustment to spinal cord injury lacks any 
integration or organization. The iarg© number of relevant Journals and Identification of these 
articles makes a literature review for research difficult, and the individual professional rehabilita- 
tion worker cannot even be aware of the current state let alone new developments. The availability 
of an organized, current bibliography could greatly enhance the service and research applica- 
tions of this growing body of literature. 



041 Behavior Modlflcatlom A Problem-Oriented, Learning-Based, 
Research Strategy for Rehabilitatlon 



Principal invastlgcitcr: 

Ststus: 

Dates: 

Cast: 

Annuaf Report Reference: 



Jerry Martin, Ph.D. 
CQntinuIng 

Ootober 1976-September 198i 

Annual $Ufii9 
RT Annual 112^33 

#16. Page 164. 



Projeefed Total $75,000 
% of AnnuQl Total 74% 



OBJECTIVES: 

1 To damonitrQt© the appllcabjiltv of behavior modification procedures to the improvement of 
motor functioning of medical rehabilitation patients in physical and occupational therapy; 

2. to determine wtiether rehabilitation therapists can learn to generate treatment programs based 
on a behavior anoiysis or precision teaching model; 

3. to focus upon the adolescent medical rehabilitation pc^pulatlon so that program effectiveness 
may be reflected in vocational outcomes; and 

4. to evaluate the long-termeffectivenessof behavior modification on severely handicapped medi- 
cal rehaDllitatlon patients through reassessment in outpatient foliowup clinics. 



METHODOLOGV; Severely handicapped adolewents v^ith cerebral paKw, closed head injuries, and .spinal 
cord injuries who or© hospitalized for medical rehabilitation will be included in thii study. Behravior 
modification will be applied as an adjunct in the trecrtment of spTCiflc motor functioning problems. 
Short term effectiveness will b© evaluated through the use of appropnarte ilngle-subject research 
dtslgns. Long-term effectlveneis will be evaluated In outpatient follow-up clinics. 



FiNDINGS TO DATE: The literature survey is continuing. Six in-Sefvice Training Sessions were held. A series 
of pilot studies on head control, upper extremity functioning, and ambulation training hove been 
conducted. Tvvo additional aspects of behavior modification, the use of ilMG biofeedtxack as 
an adjunct in therapy with the cerebral palsied and compflance with medical and therapeutic 
regimens In rehabliitatlon medicine, are being exploted, 



APPLfCABIUTV: The use of behavior modification in rehabilitation has been limited to a very narrow range of 
protoiems. Thus. It is not widely used In comparison to its appllcatloni elsewhere. Demonstration of 
behavior modlflcQtlon effectiveness over a broad spectrum of motor behaviors in the severely 
tiandicapped stiould stimulate other facilities to use these techniques for problems other than 
management of patient misbehavior. 
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042 Followup Study of Patients Treated in the Pain Treatment 
Programp Physical Medicine and Rehabilitatipn Sen^lce, 
University of Minnesota Hospltoli 

Principal Inveiligatar- Alan H. toberti. Ph.D. 

Ifatui^ Continuing 

Ooim- Sapt©mb®f 1976-Jun© 1979 

Coit- Annual $13,025 Pr©Jwt©^ Tsiul $66,000 

RT Annual $39468 RT % ef Annugl Total 7B% 

Annual Report R#f@rena9: #16. Pagt 172, 

OBJECTIVES: 

1 To devlsa a questionnaire to collect data from all patients evaluated in the pain clinic; 

2. to administer the questlonnair© and the IVIMPI to theia patients and their spouses 12 nnonths after 
discharge; 

3, to intsfvlew these patients regarding their experlance with th© Pain Clinic and/or Pain Treat- 
ment Progrann; 

4 to determine the effectlvenesa of the Pain Treatment Pr^rdnn; 

5. to deterniin© possible improvements In evaluatior^, selection, and treatment procedures; and 

6. to teethe hypotheiisthatpatlentstreated in thePainTreatnneritPro^ 

mor© paid employ rnent of other appropriate work, less drug use, and less use of healthcare than 
those rejected or not treated, 

METHODOLOGV: A thorough review of the current literature on pqln research will be conducted and the 
resecrch will be coordinated with other pain treatment progranns (cf. Projects and 
University of Washington) in order to enhance the use of current knowledga, avoid duplication and 
ccx^rdlnate Interviews and que^lonnalres with data being collected at other treatnnent centers. 
Approxlmorteiy 30 ^lenti admltteci to the Pain Treatment Pr^^rom, 30 pctlenti accepted but not 
adnnifted, and 30 patients rejected for treatment w\\\ be evaluated by means of Q quaitionnalre 
and an Inten/lew with a social worker or psycholOQlit trained in the evaluation of chfonlc pqln 
problenns. They will also retake the MMPL Spouse or ofrier slonlficant person In their lives will be 
evaluated when the^ Individuals were evaluated as part of the inltlQl intake assessment 



FINDINGS TO DATE: AT this time. 76 people have been contacted about the followup study by letter Of 
these 78. 57 have been contacted by phone Of those 57. 9 have completed thefallowup 
queitiannalres and interviews, Two more are scheduled for their Interviews, another 41 have 
agreed to participate and hove been sent their questionnaires. One Is deceased, and 4 hove 
refused to participate, Of the 5 people (all female) InteMewed who are in the "completed 
program" subgroup. 3 might be termed "successful" in ternns of their overall adjustnnents, their 
current employment status, their amounts of observed pain behavior, and their levels of dnjg 
usoge. The "succe^ul*' patients are willing to 'Hv© with their pain" while the "unsuccessful" 
patients ore still seeking medical solutions to obtain total relief from their pain. 



APPLlCABILrrV: The claims of a high rate of successftJi trectnient In behavior rriodiflcation of pain programs 
have often motlv^ed chronic pain iMtlents to undertake th© difficult and costly inpatient treat- 
ment program. Other pc^ients severely disabled by chronic pain are not being referred to pain 
treatment programs of this type because success rates have not been clearly documented. 
Documentation of these data is important for future patients, ifor refefTlng physlclani and for thoie 
re^nslble for paying the costs of Inpc^ lent treatment as well as th© extremely high coste of chronic 
pain not successfully trMt^. SpTOlfIc facton Identified as indicating potential for successful 
treatment will be useful to physicians, In^rance companies, vocatlonQl rehabilitation ^rsonnel 
and workman's compensation programs in coniidertng the recomrnendlng and financing of such 
freatment for their patients or clients. Identiflcatlon of factors predicting unsuccissful tr^atnnenl will 
also significantly reduce costs, 
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043 Effective Training in Rehabilitailcn Medicine in New 
Medical School Curriculurn 

h\m\pQ\ Investigator: Frederic J. KQtfke» Ph.D, 

Status: Continuing 

Dctei: Oefober 19^4^€tober 1976 

Cost: Annual $4flO0 Projeot&d Total $ia,0DO 

ni Annual $4,000 RT % of Annuo! Tolal 100% 

Annual Report Raference: #16, Page 173, R^70 

OBJECTIVES; 

1. To determine th© extent to whilch exposure to rehabilitatton medicine edycatton exptnences 
during medical school develops an understaridirng of and positive attitudes toward chronic 
disease and disability and the role of rehabilitation medicine in meeting the needs of these 
patients; and 

2, to identify the Impacts of rehabilitation medicine educational experiences that are likely candi- 
dates for inclusion in today 'i medical school curricula. 

METHODOLOGV: This study utilized a retrospective reaaarch design intended to take advantage of 
natural experimental sltuotloni and everits that have occurred In four medical schools, thret 
with Rehabilitation Medicine (RM) training Ce^cperlrriental schools) and one wittiout. A mall 
survey was condycted on practicing physicians in the United States who had attended these 
schools to determine th© lasting attitudinal and behavioral effects stimulated by RMe^qDftencas 
in medical school. 

FINDINGS TO DATE: Data was tabulated on res^ndent charQCteristlcs, school characteristics, the Im- 
pacts of RM medical school experiences on behavioral and attitudinal outcomes, iDehavloral 
outcomes, and attitudinal outcomas. The degree of exposure to RM during medical school is 
positively associated with later effective practice behavior in dealing with chronically III and 
severely disabled Individuals, Further, attitudes tov/ard RM appear to be associated with Identifi- 
able RM medical school experiences. Additional analyses will attempt to relate attitudes toward 
RM with physician practice behavior. Wa will also make an attempt to ossesi the Impcicts of 
changes of curricula within schools, 

APPLICABILITy: Because of the shortage of phyiiatrlits. primary care physicians must become more 
competent in treating chronic illness and disability. This study is intended to assess the relative 
effectiveneis of those representative combinations of RM educational experiences thot are 
today reasonable candidates for inciuilon In changing medical school curricula. 

0^ A Functional Limitation Scale for Rehabilitation Evaluation 

Prinolpal Investigator: Nanoy Crewe. Ph.D, 

Status: New 

Potei: Oototer 1976-^ptefTib©r 1 978 

Cost: Annual $47,164 ProJ^ted Total $80,000 

RT Annual $39,903 RT % of #^nuol Total 88% 

Annual Repoft Referenoa: #16, Page i9i, R^? 



OfiJECTIVfS: 

1 . To refine the preiiminafv version of the Functional Lirnitations Inventory (FU) Into o helpful t^l for 
rehabilitation counselors; 
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2. to determine the valldit/ of the scale for predicting vocational outcomes with disabled persons: 
3< to evaluate the usefulness of the FU In ciasslfyihg severity of disability; and 
A, to evaluate the effectfveness of the FLI for gfouping patients wno pre^nt similar rshabilltation 
problems 

METHODOLOGV: 

1 . The Pilot phase involves Scale expansion and reliability testing. The following aspects of th© scale 
will be examined: potentially critical assets that may limit the impact of functional limitations; 
existing coding conventions; preliminary reliability conventionrj and testing; o m\N series of 
Interviews; and Inter-rater reliability' coefficients. 

2. The Validation phase will involve counselors from settings other than the University of Mi^^ 

large number of subjects will be located, Training programs and materials for participating coun- 
selors will be developed. Counselors will complete the FU on 30 clients and then follow up the 
clients at specified Intervals, The relationship between the FLI and the followup clrterion will be 
Investigated, A manual on the FU will be developed, 

FINDINGS TO DATE: This research project has not been Initiated because the investigators hod been 
awaiting the project approval. Work on this project will togln in the Fall of 1977, one year later 
than originally planned. 

APPLlCABILnV; Current RSA priorities tecognize the needfor mort adequate dtflnitionsof sever© disability 
and measures of functional capacity that will guide the rehabilitation process to optimal 
physical psychosocial, and vocational outconnes, Also a need exists for more accurate pre- 
diction of vocational rehabilitation outcomes. The FU has potential bearing on these concerns. 



045 A Method of Measuring Soma Patient Ctiaracteristics, 
Goals, Results, and Costs of Medical Rehabilitation 

Prlnetpel Investjgaton Thomas P. ^derson* 

Status: New 

Dotasi Ocfobef i976-Octobef 1979 

Cost: Annual $129,96? Projected Tofal $180,000 

RT >yinuQl $95575 RT % of Annual Total 73% 

Annual Report Referenoei #16, Pofl© 1W, R4a 

OBJECT^/lS: 

1 . To document gains made by patients on a general rehabilitation service as a result of parficlpat- 
ing In medical rehabilitation programs; 

2. to compore goals set at admission with gains made; 

3. to asseis the functional utility of gains; 

4. to measure the durability, after one year, of gains nnade whille In the hospital; 

5. to assess the cost of achieving rehabilitation gains; and 

6. to apply the method of measuring patient progrBss to a large number of general rehabilitation 
patients. 

METHODOLOGY: The patient description forms developed In R-45 have been used to obtain data on 
patients. Data is stored in a computer IVjethodology Is being developed to collect annual 
followup data on patients discharged from the Rehabilitation Center. 

FINDINGS TO DATE: Work has been done on objectives 1,2,3. and 6. The patients from whom data was 
collected fall into 7 disease categories. The following types of data has been collected and 
tabulated; demographic; duration of time between onset of disability and admiision to the 
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rehabilitation sefvic©; referral sources; average length of stay on the rahabilltaflon seMce; 
goals listed by the patient ar»d rehabilitation stoffattinne of adnnlsslori; adml^on and discharge 
status of mobjilfy. self-care, speech and language, vocationgl adjustment, and psychological 
adjustment; and changes in measures of th©^ functions bet>^een adrfiission and discharge. 

APPLICABILITV; As federal prioritlas focus more and more upon the quality of health core, this project goes 
a step beyond. Not only will quality of health car© come under scnjtlny by thisproject but. more 
important, fh© outcome of the health care processes will be clarified. Outconne ultlmato^ Is the 
best measure of goal achievement and cost benefit For rehabilitation tocontinu© to compete 
for health care doi lars. it must demonstrate that patients are changed In a desirable direction as 
a result of involvement in the rehabilitation process. 



046 An Investigation of the Cause and Prevenfion of lichemic Ulcers 

Principal Investigator: Robert Pattarson, Ph^. 

Ststui: New 

Dotes: July i977^ct©ber 1981 

Cost: Annual $49M0 Projtettd Total |i§5.O0O 

ni Annuo! Ml 463 RT % of Annual rotal 64% 

Annual Repart Refarenca: Page 233. R49 

PART f 

OBJiCTIVES: 

1, To develop a small, light, inexpensive and reliable battens-operated device that vv^li fit In the vjhml- 
choirand signal patients when they are to pefforma wheelchalrpush^uplf they have notalready 
don© so; and 

2 to evaluate the long-range effectiveness of this automated training system in pr©v©ntlng long 
duration pressures in a wheeichair. 



METHODOLOGY: Apparatus will be constructed consisting of apressureswitch. a timer asound-emi 

devica and a counter. The buzzer will sound unless the patient raises off of the chair for three 
seconds at set time intervals The counter will tabulate the number of puah-upa. Paraplegic 
patients will be assigned to two groups. On© group will have the bu2i©r warning devic© and the 
oth©r group will not. Foilowup data will b© obtained to deternnlne whether training did occur by 
us© of the warning devica 

FINDIf^GS TO DATE: Control data was collected. Two majorproblems became apparent. The hospitalized 
patient does not spend enough time in the wheelchair to collect the data. Also, it was difficult to 
determine whether a weight shift was o conscious push-up or simply the result of some activity. 
This part of the project will be suspended until Paft 11 of the project Is cornpleted. 

APPLICABILrTY: Skin breakdowns are quite common in patients who have not established patterns, 
befor© they leave the hospital, of doing push-ups lnd©^nd©ntly of staff leminders. A method 
that would help patients to establish the habit of doing push=ups would reduce d major cause of 
morbidity of spinal cord injured patients. 

PART II 
OBJECTIVES: 

1 . To obtain continuous recordings for periods of 8 hours of the pressure and tennpefatures over the 
ischial tuberosities and/or posterior surface on both normal and spinal cord injured arsons; 

2. to correlat© th© pressure-time patterns of patients with no history of ischemic ulcers with patients 
who have developed ulcers; and 

3. to estimate th© frequency and duration of push-ups needed to prevent Ischemic ulcers. 
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METHODOLOGY: Data will ^ recorded on a smalL poilabi© four channel tape reorder (Modllog) able 
to record data continuously for 24 hours. Small, thin pressure transducers will be used to record 
the pressures over th© Ischial tub©rositl©s. A UISIC digital computer will reduce the data. The 
capillar presaure of 32 mnnHg will be carefully sfudled. 

FINDINGS TO DATE: Not appllcQbl© at this time. 

aPFLICABILITV: Data on the frequency and duration of push=ups or shifts in the position that spinal cord 
injured patients must do to prevent the development of ischemic y Iceii wou Id greatly aid In the 
creation of a workable program to prevent ulcer generation. The gentration of ischennic ulcers 
is one of the major medical problems that causes reputed hoipltolizationand loss of work time 
for spinal cord injured patients, 
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tiMnglnMring 

Blophysiesi The bloeffects of nonionizing radiation (©leGtromagnetlc, high 
frequency current, acoustic wave propagation, radiant and conductive heat) 
resulting In Improved designs of therapeutic gpplicotors inttie various nnodalltlei for 
safer and more effective use. The basic rational© for the uge of specific methods to 
heat specific human structures is described. National and International standards 
for safety and efficacy are also discussed- 

lldmoahmlosi Detailed theoretical and actual study of lower extfarnlfy 
biomechanics. The quantification of fore© interactions betv/sen limbi and orthoses 
has resulted in ttie more precis© fitting of orthotic design to patient need. Analyses of 

commercially-available and experimental orthoses continue to be rnada 

inghitarinf Applied to Ollnlo^l PrsblomsiThe dev&lopment and evaluation of 
adaptive aids through human factors engineerinfl to contribLit© to Innproved 

clinical seMce. 



Research predominantly centered around the introduction of 
leamlng^based behavior modification strategies to traditional rehabilitation by 
increasing self core skills in the physically disabled and d^recslng the impact of 
chronic pain. Work Is focused on those ffems which might be predictor for success 
or failure In a contingency management program, Blofaedback represents another 
more specialized technological application of leaming-^basid strategies to be 
examined. Additionally, different treatment methods in speech and 
communication will be reviewed for thtir effectlvenesi. 



Noursphyilologv 

Elevating the knowledge of neuromuicular electrodlagnosis and discoveries of 
animal models for various human crippling disorders, 



Musale Ph^ilolagy 

Maximizing positive functions of noffnal or diseased muscle and minimize 
secondary disabilities resulting from dannaged of irripairtd muscia 



Hdalth QQim Delivery 

A series of projects related to the Improvement of efficiency end quality of health 
care, whether through the ej^ponslonof training to meet dsfriandor the study of the 
cost-beneflte of rehabiiltation outcomes of certain categorical diseases. 
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Justui R Lihmann, M,D., Director 
Unlverelty of Washlnflton Medical 
Rehabilitation Research and Training Centar 
CC814 R>30 
Saattle. Washington 98105 

PROJiCT TITLiS BY FY 1976 ITAnjS 



COMPLITiD ABSTRACT NO, 

QuQntificotion of the Biomschanical Ptinction of Various 
Designs and Adjustments of Ankie-Foot Ortho^s 

<J.RLehGmna Mn) - ...,047 

Ternperatur© Measurement in th© Human Thigh During the 
Application of Hot Packs Followed by Llltfa^und 

(IR Lehmonn, M.D.) ^ , , 048 

A Contfolled Study of the Use of TennDeratur© Feedback for th© Treatment 

of Raynaud's Disease (R.S. Fowler, Ph.DO .049 

The Effectiveness of IMG Muscle Relaxation Training as a 
Function of Feedback Mode and the Muscle Trained 

CRS Fowler. Ph , D, - 050 
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047 Quantification of the Blomeehanlcal Function of Various 
Designs and Adjustments of AnWe-Foot Orttioses 

Wnelpal Investigator; Justus Lahmann, M^. 

itatus: Completed 

Pates; January i969-D^emb#r 

Cost: Annual $48,813 Pfoj^ted Total $126,902 

RT Annual $40,789 RT % of Mnual T©tal 83% 

Annual R©pcrt R@fer©nc#: #16. Pag© 141, R-34 

OBJECTIVE; To ©valucrt© the biomTChanics of various foot ankle orthoses and their safity and affect on 
hemipleglQ gall. 

METHODOLOGy : A tfansducer Is used which measurei the movementi about the ankle joint and can be 
applied to ttie patient's omom% without modification^ A large number of henniplegic patients 
have been sampled. Static testing is dof^ to detarmlfte v/hat reactive forces are provided by ttie 
various orthotic designs. The reactive forces from the force plot© or© used In conjunction with the 
location of the medlo-loterai a^^is of rotation. The nntdlo-latorai stability provided by the ofthosli Is 
evaluated; th© knee stability ii evaludied using the force vector from the floor combined with 
measurement of the axis of rotation of th© knee Joint. 

FINDINGS TO DATE: Reviewing general findings (specified in the pnoject report); the relatively unchang- 
ed ground reaction forces, the significant increase In orthosis moments, and nnlnor change in 
knee stability (le. knee angle and moment) suggests that the orthosis adequately substitutes 
fov the loss of muscle function at the ankle induced by the nen^e blocks. 
These data will be correlated with R-136 to allow comparisons of artificially paralyzed limbs with 
various degreei of spasNcIty ©Khibited by th© henriiplegtc patients. We now have data which 
define the restraining forces the orthosis must provide to substitute for complite loss of muscle 
function In th© lower limb. 

APPLICABILITY: Since improved ability to walk could gr©atiy enhance the rehabilitation of hemlpiegic 
patients, these findings will have wide utilisation in th© marwgement of stroke patients m well as in 
management of Other upper motor neuron teilons requiring fTOt-ankle ofthosis, 

04S Temparotur© Measurament In tti© Human Thigti During th© 
AppliCQtlon of Hot Packs Followed by Ultrasound 

Prlnalpal Inwstlgataf! Justus Lehmann, M,D, 

Status: Campleftd 

Dates: ^tober 1973-^ctabt&r WJ 

Coif: Annual $13,017 projected Total S12t,7$a 

RT Annual $64a3 RT % of Annual Total 49% 

Annual Report Reference: #16, Peige ioa, R=103 

OBJECTIVES: To determine the effect of sequential appllcatloh of hot packs and ultrasound and to deter- 
mine th© effect of preccoling the surface of the tissue prior to ultrasound traatment 

METHODOLOGV: 

1. NOTnal volunteers would be utiilied. 

2. Temperature measyring probes would be placed In the antenof-loteral aspect of the thigh with the 
sensing elements located at the midline of the thigh adjacent to the femur. 

3. |^otpacks<140-1OT)w©r©appliedfor8 minutes, andultrasound 

til the subject felt some periosteal pain. The range was from 10 to 16 minutes. 
FINDINGS TO DATi: Temperature distributions were measured in the anterior thigh of five human volun- 
teers after preheating with a hot pack followed by ultrasound. This is a treatment pracedur© 
which is used quite frequently in theropy. 

It was found that preheating the skin surface with a superficial heating agent can be done 



65 



University of Washington 



without losing the selective heating of Joint structufes prMuced by ultfQsound, The skin surface 
and sgbcutaneous tissue tempefatures rise, but are held below deep temperature because of 
the continued cooling by convectloa conduction, applicotion of foonn temperature mineral 
oil and the cooling effect of the increased blood flow- Preheating the skin iurfac©. ajthough It 
d^s no harm, offers no advantage. 

APPLICABILITY: A large prop^ftlon of tht therapeutic heat treatments given om some combination of 
superficial heoting or cooling wlfh deep heating using ultrasound. If in fact the deep temperature 
can be elevate nnore affectively by the sequential application of superficial heating or cooling In 
conjunction with ultrasound, this type of treatment would becor^e more desirable for use on 
patients, 

049 A Controlled Study of the Us© of Temperatur© Feedback 
for ttie Treatment of Raynaud's Disease 

Principal Investigator: Roy Fovvlar, Jr., Ph.D, 

Status: Completad 

Potes: JanuGiy 1 975-January i 978 

Cost: i^nual $8,884 Projwfed Total $45,734 

m Annual $7,130 m % ©f ^nual Total 80% 

Annual Report llafarenct: #46. Page 240, g^108 

OBJECTIVES: 

1 To teit the effectiveness of feedback temperature training introducing voluntary handwanning In 
potients suffering from Raynaud's Disegie and l?aynaud*a phenomenon. 

2. To te^ th# long iem) effeotlveneis of the training procedures, 

3, To Identify the role of tti© placebo In biofeedback treatment programs for Raynaud*! Dltease. 
METHODOLOGV: Subjects diagnosed ai having Rayndud^s diseos© and Roynaud^a phenQmenon by 

medical evaluation will be referred for biofeedback treatment. Twenty subjects vylil be randomly 
divided into two groups, Group one will be the Treatment Group. They will recelvt eight weeks of 
feedback training with sessloni scheduled twice a week, each sesslor^ will lost 30 minutes. 
Tre<^ent procedures to be followed are deicilbed in detail In reference #S ©roup two will be the 
Control ©roup. Thsie subjects will receive a bogus or rToncontingent feedback for tight weeks. 
Feedback played to subjects will be derived from the records of previously successful aubjecfl An 
average pattern will be recorded on tape and played through the feedback device to the 
subject, 

Record will be kept of intensity of pain, frequency of dlscomfoft and medication Intake. Treatment 
effectiveness will be evaluated on the basis of voiuntan^ control of finger tip temperature, de- 
crease In pain nnedicotion rrcords and frequency and infemaity of disocmfoil. At the end of the 
eight weeks of octiye treatment all subjects in the control group will be offered feedback 
treotment. Each subj&st will bm followed for a minimum of on© year with contact oocurring at four 
month inten/als. 

FINDINGS TO DATE: 22 subjecti connpleted the study including one year fpllowup. The feedback pro^ 
cedures v/ere found to be effective In procing handwarming in ail but two of the vwv subjects. 
This was true for patients suffering from both primary and secondary Raynaud's. 
Virtually all patients could produce handwarming on demand when mmn of followup. The skill, 
once learned, does not seem to be lost with time. A significant reduction In the number of hours 
per day rated as having cold hands was found across time, No statistically significant changes 
vvo^r© ref^rted in the number of hours of ^In norln the average intensity of pain, This seems to be 
an artifact of the dfscovefy that virtually none of the patients rated cold hands as sinful. 
The finding that the yoked control group learned as effectively as the feedback group does little 
to resolve the question of placebo effect in teaching handwarming in Raynaud's patients it is 
apparently easier to reliably produce handwarming than was once thought, in either case, this 
study has produced a simple, economical and innocuous set of procedufas which will hove the 
effect of producing voluntofy handwarming, 

APPLICABILITY; It hm been e^lmated that Raynaud's disease or m synnptoms affect approiclmately 20% of 
most young people in Its mildest form. In \n most ^vere fomn, frequently connected with other 



66 

68 



Unlvefiity of Waahington 



(dentifi*!© ^thological processes, amputation of fingers and toes Is obser^^. Medical treat- 
ment has boan defined ot best as ^^pfoviding only partial relief/' Surgical procedur©! such as 
syrnpattiectonnies and iMtantlal dangerous vasal dialating drugs are not uniformly success^! and 
the side effects are potentially dangerous. Biofeedback treatmant procedures hold considtrabla 
promise as a safe patient eontfolled trtatment program for ttils sonnetlmes severely disabling 
disease. It Is antlclp^ed that biofeedback will becom© the treatment of choice for ttie eor^ 
management of Raynaud's symptoms. It will b© chosen as an altemotlve to medication and/or 
surgical procedures. 

050 The Effectiveness of EMG Muscle Relaxation Training as 
a Function of Feedback Mode and the Muscle Trained 

Prfncl^l Investigator: Ray S, Fowler, Ph.D. 

Status: Completed 

Dates: January i976-January 1978 

Cast: Annual $13,943 Projected Total $29 JOO 

RT Annual $11,902 RT % of Annual Total 85% 

Annual Report R©f©renc©: #16, Pag© 249, RH09 

OBJECTIVES; 

1. Develop standardized replleabi© EMS based feedback proceduris for muscle relaxation traln^ 
Ing, 

2. Test the differential effectiveness of these treatment procedures, 

3. Test the relationship between type of muscle trained and the feedback procedure used, 

4. Test the effect of a technician's prtsenc© in Influencing treatment. 

5. Develop treatment equipment which will reduce manpower needs and treotment costs. 

METHODOLOGY: Three muscles will be targeted for relaxation training, These include the frontalis, which 
has been said to b© most Important In the treatment of tension headache; the trap.jzii, often 
involved in shoulder/back problertis and the cervical para-splnals which are thought to play a 
role in both tenilon headache and neck and shoulder problemi. 

Four EMG feedback procedures v/ill be ©mployed. These Include: A) analog feedback in which 
feedback Is provided by a meter which jndicatei tiny changes In muscl© tension or relaxation; B) 
shaping. In which subjects will first receive a baseline score. This score will represent the miorovol- 
tag# oirtput for three consecutive 10 second trials without feedback. The average of those trials will 
be calculated and this score used as a starting point for training. Subjects wl II b© asked to achlava 
thia score. If they do so they will turn on a green light and trip a counter which will record the 
pefcentoge of ©cch 10 second trial during which the green light Is on or the subject has relaxed 
balow hts Initial baseline level. An 85% iucceis criterion will be used. Adjustments will be made to 
tfie trip point selection following MCh successful trial so as to dtmand greater and greater 
relaxation per trial. C) automated feedback shaping procedures in which feedback to the iub|©ct 
will be eaentlally Identical to that received In mod© B ©xeept the process will be totally auto= 
mated. All Insfiuctions wll I be provided through a digital readout from a TV monitor, Th© subject will 
control his own pace. Recording results wil! be automatic. Another pereon will be involved orply to 
ploc® and remove ©teat^odes; D) Control in which noncontingent or "bogus" feedback will be 
provided in the fomi of a visual analog. The feedback will be provided by a tcpe ract^ding of 
EfvlG si.yiQli from si^ceisful subject. This tape recording will be ployed through the mster in such 
a Vioy m to ^i.^Qgest to the subjoct that he Is obtaining feedback from his own musclas. 

FINDINGS TO om^ 

1 . Procedures dev.:^lDped forth© study were consistent, ^liabl© and effective in producing i-ciuctions 
of muscl© QClK-r/ except the Qutomoted procodure v/hen used to train the mosse^ar. 
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5. The automated feedback procedure and th© feedback alon© procedur© (A and C)dQ not de- 
mand the prtienc© of a therapist or technician during treatment. This suggesti that treatmsnt 
can be mad© nnort economical than has coma to b© traditional In conventional feedback treat- 
ment programs In which a therapist is usually present throughout trealment 

APPLICABILITY ; This study will provide Information which will allow for the development of more ©ffectiv© 
disabllify reducing treatment procedures. It should also Increaie the success rotes of biofeedback 
treatment programs. Increase replicablllty of results across fnstitutions utilizing such procedures, 
Increaia the goneral ©ffectlveness of biofeedback treatment programs, and signlflcantly reduce 
th© need for the us© of potentially dangerous drugs and/or destructive surgical procidures. 



OSi Effective Training in RehabilltatiQn Madieina in New 
Medlcai School Curricula 



Frlnelpal Invsitigatar: 

Stcttus; 

Dates: 

Cosfi 

Annual Report Referanae: 

OBjcCTIVES: 



Frederick Kettke, M.D< 
Completed 

October 1?74-January 197S 
Annual $920 
RT AnnusI $920 
#16, Pag© 483, R-i16 



Projected Total $1M.079 
RT % ©f Annual Total ^00% 



I To detefmlne the extent to which exposure to fehablllfatton medfcfne education expertences hefps 
to develop in all medical students an understanding of th© riatur© of chronic lllne^ and Its 
complications, and a worlcing knowledge of the contribution which rehabilitation medicine often 
to meet the multiple needs of the chronically ill. Specifically, the pfojact will attempt to determine 
whettier this exposure stlmulatss positive attitudes toward rehabilitation medicine, a working 
l<noM/ledQe of rehabilitation medicine principles, and effective practice behavior in providing 
car© for the chronically III and severely physically dliabled. 

2. To Identify riewer types of prototypic rehabilitation medicine educational experiences which are 
effective and which ore likely candidates for inclusion In today^s medlcai school curricula. 



MITHODOLOGY; Through mail sun/eys of practicing physicians wlno have been exposed to (or. In the cose 
of comparison subjects, who lacked exposure to) different types of PM8^R education ©?^ri©nc©s 
at ttiese sctiools, it will be posiible to determine to at least iom© meaningful degree the Important 
and long lasting attitudinal and behavioral ©ffecte stimulated by varying types and degrees of 
exposure to m^lcal school PMgtR educational experiencei. 

In e^ence, by using a retTOspecti ve research design which tai<©s advantage of natural ejqDerimtn- 
tal srtuations and events which have occurred In four medical sctTools, these situationi and ©vents 
will mal<e these schools and their curricula meaningful and representativ© targets for study. 

FINDINQS TO DATE: In 1976-77, the moll survey was completed and the result analyzed. In 1977-78, the 
final draft of the report was drawn up and circulated, it Is of particular importahc© that of those 
Involved In direct patient core. 84% provide servlees to the chronically III and severely disabled. 
Of the latter 61% are in primary core specialties. Thus the importanc© of exposing medical 
students to rehabilitation medicine is confirmed. 

To cor^lud© and summarize findings, it appears that the degree of ©xposur© to rehabilitation 
medicine during medical school Is positively associated with later effective praetic behaviors in 
dealing with chronically ill and severely disable Individuals. Additional analyiei will attempt to 
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APPLICABILITY : This study has b©0n designed to aid medical school policy makers by answering meanlno- 
ful questions about relevant types and combinations of rehabilitation medicin© ©xperlences which 
they nnlght reailstlcQlly consider for inclusion In medical ^hool cufficula. The Installation of more 
©ffectlve RM ©ducatlonal ©xptrlences could eventually lead to a greater propoftjon of th© 
nation's severely disabled and chronically ill receiving mors effective rehabilitCTtlon services 

052 Incorporation of a Lexan *^Check Socket ' Into a 
Definitive Patellar Tendon Bearing Prosthesis 

Principal Investigator: C.©. Warren, f^PA. 

Status; Completed 

Dates: Oetobor i?75-Oetaber 1977 

Costi Annual $i2M7 Pmlmtm^ Total 110,034 

ST Annual iiO fiM RT % of Ajinual Total 82% 

Annual Report Ref©f©nee: #16. Pag© 178, R-iaa 

OBJECTIVES: The ©bjbctives of this study are to establish a method of inco/poraring a lexan check socket 
into a structural machaniinn which Is lightweight, ad|ustotoif^. ond up^n which the subject can 
ambulat© for periods of time significant enouQh to evaiuata Ihm fitting of the socket, anywhere from 
3 days to 3 weeks. In the long range, It is possible that If th9 lexan proves to be suitable as a long 
ttmn definitive locket material that this mettradology could m ©x^sanded to incorporat© the lexan 
sockat Into the deflnitive prosthesis. 

METHODOLOQV : Tt^ method of mounting th© lexan socket utilizes an Inverted fiberglass con© or funnel into 
which fh© lexan locket is placed and mechanicady infaffocked by the strapping method, it can 
be further itabillzec^. if necessary, by foam support In th© lexan socket within the cones. The cone Is 
attached to a wooden block which carries the conventionai bolting o^embly to the alignment 
devices, pylon and foot. The socket can be retrieved from the fiberglass cone by unstrapping it. 
The structural integrity of the unit was tested under stnnulated walking conditions, 

FINDINGS TO DATE; With the results of this evaluation it is evident that the prostheili can sustain th© startle 
loads and it Is safe for limited ambulation by the patient. We have not as yet formally established 
the fotlguQ characteristics of the coupling [\.b. how It w\\\ perform under dynamic loading). 
However, further evaluation of the data obtained In the itatlc test analysis will allow us to determine 
th© Innportance of conducting cyclic loading at load rotas Incurred In normal ambu lotion. The 
static data will allow some prediction of the likelihood of breakdown under dynamic stress, 

APPLlCABILiTV : The prosthetlsts who us© this Lexan check socket at the present time cannot have the patient 
walk on th© socket and must add several additional visits to their schedule during th© primary 
fitting. For these reasons many do not use the technique, 

If tills socket could be incorporated into a prosthesis for a period sutficient for evaluation, many 
more prosthetic facilities would begin to us© th© Lexan sockets^ Their use could reduce the 
frequency of lihfitting prostheses and complicationi due to skin trauma produced by lll-fltting 
prosthesis- 

In addition, the total cost of prMlucIng a proithesii may be reduced and subsequent and 
repeated alterations may be reduced or eliminated. 

053 Rehabiiitotion Needs of Cancer Patients 

Frlnclpal Investigator: Justus Lehmann, M.D. 

Status: Completed 

Dotes: S@pt#m&«r 1976=S©pt©mb©r 1977 
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tive estimate of the need for various rehabilitation services, Special ©ffort will b© rnada to identify 
gops between a recommended rehabjfitation program and that actually received. When such 
gaps in the health care deiivery system are Identified, an effort li be made to Identl^^ the barriers 
or obstaciei which prevent the patient fronn receiving th© optimal rshabllitCTtlon car©. Identifica- 
tion of barrier! would !©Qd to fecommendatlon of rennedial action and finally □ test of the 
©ffsctlveness of the recommend^ approach toward ultimate resolution of th© pfoblem. 

METHODOLOGV: Development of o model system for f^habllitation car© delivery. BQsed on the initial 
analysis of th© sample, a i'©habili>atiori car© delivery rtiodsl vas establishtd. 

The consultation process provided an additional maans of Int^uclng rehabilitation concepts 
to the oncol^lst. This contact over the problems of an individual patient can be considered an 
educational tooL It not only conveys Information but nnay alio chong© future behavior. 
In order to asses the effectiveness of both thefomnal ©ducatiorial program and of the automatic 
coRsultatlon component of the modeL anottier comparable sannpie of the patients in the 11 
' ' thost frequent cancer sites v^/er© screened using th© same rnethodology as the first screen. A 
recommended program of optimal rehabilitation care was again developed and compared 
with the rehabilitation car© th© patient actually received In order to Identify the japs. The results 
after the estabiishn iwnr of tf i« ^gcation program and after tht estabilshnnent of the total nnodeL 
Inciudlng the consultation com^nent, ware compared with the results obtained in the initiol 
sample. It Is obvious that the percentage of pxatients who did not receive any reconnnnended 
car© at all has been markedly reduced by the educational program and Indeed more so by the 
implennentation of the friag© and cohsuitation process Jhe percentage of patients who had 
received only part of the recommended program was also reduced after th© total model was 
implemented. Thus the Implementation of the model conipicuously closed th© gap m the 
delivery of rehabliifation care. 

The total difference between the Identified gaps in th© first screen Qs cornpared with the screen 
after th© establishment of the educational program and aftar th© trnplementatlon of the total 
model is significant at the p< O.OOI level. The difference betvvean th© Qaps identified after the 
establishment of th© educational portion and after th© implementation of the consultation 
program of the model was significant at the soma level. The livel of statistical significance for 
physical therapy, occupational therapy, psychology and rehabilitation medicine san/ices In 
comparing the firsf screen and that after the ©ducQtlonal program and thefirst screenand after 
implementation of the total model was p < 0.01 Speech pathology, rehabilifation nursing, social 
service, and vocational counieling show no sfatistlcally significant changes because of the 
small "n" for each of thes© se'rvices. 

The number and tyi:^s of barriers to rehobintation care were also compared. Barriers vv/ere de- 
fined as that which prevented th© patient from getting the full recommended rehabilitation 
program. The percent of people in the sample who experienced barriers to rehab jlltof ion care 
was noticeably reduced both by th© ©ducatlon progrann and further by the implementatiun of 
the total program with consultation services. The differences between the barriers aisassed in 
the first screen and after part and full Implennentcition of the model are all significant at the 
p ^0,001 level. Th© distribution of these ban-lers was greatly altered once the program was totally 
implemented. The few remaining bon^lers wtreevenly diatributtd: and the nnain bcrrierdurir'ig 
thefirst screen - lack of identification of patient problems - was Virtually eliminated. Lock of refer- 
ral to rahobiiitation was reduced from 21% to 2% which shows Q high degree of acc©ptance of 
the recommendations through the coniultotion prTCess. 

In order to assure that the inltlol screen did notinflL«^nce fhebehaviorofth© therapeutic team 
toward the cancer patient with rehabilitation problems and In order to further verify the effect- 
iveness of the model, the feferrais to rehabilitation services were assessed prior to and after th© 
initial surs/ey and again after the implementation of the model. For this purDose only part of th© 
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FINDINGS TO DATE- Sine© fh© cancer population In this study was similar although not Identjcal to a 
national sarnpl©, only general concluSiQns, qualltaHv© in nature, can b© drawn from the flndlngs, 
Ihem conclusions may be applicable elsewhere as well, According to the study, psychological 
and physical rehabilitation problems are common in patients with cancers at most sites. Many 
of these problems w©re Judged amer^abl© to therapeutic intervention since the pfobiems most 
frequently encounter^ werm similar to those from disabilities of other origin. 
Thus the survey In this study confirms th© need of these cancer patients for rehabilitation care, It 
also Identified major gaps In rehabilitation car© dolivaY to cancer patients, The barrier which 
biTOked optimal rehabilitation core were identified. On this basis, a model rehabilitation car© 
delivery system was established and its effectiveness in removing barriers tested, It wasconclud- 
ed that the frequency of psychologic probienns In cancer patients without physical disabilities 
suggests that adecruor© psycho-social support Qs might be provided by a trained social worker 
under the suMrvi^^on of a psychiatrist or psychologist should be a\^ilabl© on any oncology 
service, Slnc*^ th^ i: .^v ■choleglc problems in cancer patients with physical disabjilties were often 
more saveff> o nd as>oeiat©d with a need for physical medicine treatment approaches, a comp- 
rehensive, oordinated rehabilitation team Is required for their care in many instances. I^r 
the severely Invol'/ed, this treatment setting should Include the availability of 24-hour psychoiogic 
support for behavior management prograrna. 

From th© documente-d effectiveness of the m^eli one may conclude that cancer care is im- 
proved by the estoblishnrient of an oncology team; if a physiatrist is on integral part of that 
oncology team, the gaps in rehabilitdh'on care deliver may be removed, Th© physiatrist in his 
capacity as a team member links o ^tomt'^r B^hensi v© rthabilitatlon team to the oncology ^rylces. 
in order to improve individual pot?€nT uQm u\ Ihe ^raa of rehabilitation, a rehabilitation care 
coordinator should be avoHqbie for ^h© screening ^nd tflage of the cancer population served 
by th© oncology team. After ©lamination of 1 hos© potients with potential rehabiiitatbn pfobtems 
by the physiatrist advtc© on rehabilitation car© may b© delivered via consultation. This advice, if 
accepted, is implemented as appropriate. From testing the effectiveness of this system. It can 
also be concludad that an educQtionai pr^ram Is desirable if not neceisarv. 
The total model system can rapidly remove barriers to and gaps in the deliver of rehabilitation 
care. Even though the main components of the describe model are important, they may be 
modified and adapted to suit th© differences in individuals' settings. 

APPUCABIUTY: The findings will b© primarily utilized to alter th« heallh care delivery system so that the 
appropriate sen/ices are available forth© approprlota cancer sites and th© results will be used as 
a quantitative basis tor planning of such a model delivery system. 



054 Quantification of Spaaeti Int^lliglbiilt/of Dysarthria 

Speakers: Development of a Muitlple Choice Technique 

Principal Investigator: David R. Deukelm^n, Ph D. 

Status^ Completed 

Dstes: September i977-MgfCh 

Cost: Annual 1^ j63 Projecfed Total $13,500 

m Annual $4,313 RT % of Annual Total 68% 

Annual Report Referance: #16, Pag© 293, RH41 

OBJECTIVES: 



University of Washington 



METHODOLOQV: Fifty sets of twelve words war© constructed. Each mf contained four words talcen from 
lists constructed by Black and Hagen (1963) plus eight similaf souridlng words added by these 
Inveitigators. A series of 50 word sampies was created by randomiy electing on© of the 1 2 words 
for each of the 60 moster sets. Nine dyKarthric individuals served as speakers. A different 50 word 
sampl© was selected at randorn for each speaker Audio recordings were mad© of each speaker 
reading his 50 word list. Five speech pathologists with experience In dysarthria treatment but 
Initially no familiarity with the word lists served as Judges, They listened tceoch speak©r*s5Q word 
sampie under the foilowing conditions: Judges heard each word and wrot© It down; Judges 
heard each word and then chose the word from a list of four alternatives; Judges heard each 
word and then chose the word from a list of eight alternatives; Judges heard each word and 
then chose the word fronn a list of twelve aittrnatives; judges repeated the pre-condition test of 
hearing and writing down. Under conditions I, II, and illjudges not only elected the word spoken 
but also had the opportunity to indicate if their response was a guess. Percent agreernent was 
computed by dividing the nurriber of first and second responses that ware the same. i.e. or 
-/- by the total number of possible responses; and Pearson product-moment correlations for 
test-retest reliability were calculated by comparing correct response mad© by each judge to 
five items produced by ooch speaker 

FINDINGS TO OATI: The findings were; 1 a multiple choice system for quantifying the inteliiglbllity of 
dysarthric speech was devaloF^. This tool consisted of 50 items with 12 choices In each item 
category. 2. All five methods of quantifying spaecti intelligibility ranked the dysarthric speakers 
similarly, 3. There wol a method hierarchy in which some mathcds consistently produced higher 
intelliglbilify scores than others. The mgitipl© choice methods are more sensitive to speakers who 
or© moderately to severely unlnteliigible. 4. Correlations between the scores derived from two 
randomly drowri stimulus lists for each of twelve speakers was ,93 for the multiple chdce methods 
and .91 for the transcflption rnethcd, 

APPLICABILITy: Since dysarthria, a sequel of brain injury, tequently occurs concomitant with other physical 
disabilities, persons with dysarthric spoech ore frequently seA/ed in rehabilitation canters. 
Decision making regarding acceptance into treotment dismissal from treatment, efficacy of 
specific treatment tochniqy©s and modiffcation In medication needs to be based on dotQ 
which Is as objecth^o and reliable as can b© gathered. Th© research described in this project was 
designed to develop an obJectlvQ tool which is sensitive to behavior change in the speech of 
persons with severe and moderate dyaart riria in a manner which will reduce the data contamin- 
ation resulting from famliiarify with the stimulus material. This information will not only ©nhanc© 
decision making, but will provide data to severe dysarthric speakers so that they may be more 
accurately aware of the changes In their sp©ech performance. 



055 Quantificafion of tha Speech Intelligibility of Dysarthric 
Spdakers: A Comparison of Several Proesduras 



FririQipal lny#stigator: 

Status: 

Dotes: 

Cost: 

Annual Report Reference: 



Davfd R. ieukelmsn, Ph.D. 

Completed 

June 1977-Jun© 1978 

Annual $5.64i 
m AnnusI 15.^45 

#16, ^ge 301, M42 



^ojected Total $ia,DOD 
RT % Of Annual Total 100% 
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METHODOLOGY: Al I of the sti mulus moteria Is associated with the taaks were receded from eight dysarthric 
spaakers with a ranga of severity from cleorly unintelligible to Intelllgiblt. The crySQrthfic ipeakers 
represented various types ot dysarthria, as this project attempted to e^om ciinlcal t&chnlques 
which are used over a wide rang© of paflenti 

There were hvo types of listeners. Naive lliteners (non-speech pathologists unfamiliar with the 
stimulus material) listened to selected Items under each experimental task for each speaker, 
jh^ listeners were grouped in such a way that they did not hear the sonn© stimulus materia I twice, 
so that their results could not confounded as thoy became familiar with the stirriuius mOteilaL 
Four judges were included in each group; thus the total number was 32. 
A second set of listeners v^re professional speech pathol<^ists who were familiar with dysQrthrIc 
^ speakers. These profssslonal listeners were exposed to all Items of all dysarlhric speakers underall 

canditlons. Since speech pathologists who work In a cltnlCQl setting b©com© familiar with the 
stimulus materials^ the comparison of their performance with the performance of nciive Judges 
took fnto account the familiarity issue. Fifteen percent of speech samples coiiectad under each 
quantiflQatlon proeedur© were selected at random and Judged a sacond time for reliability 
purposes. 

The intelligibility scores under each of severe quantification procedures were compared to deter- 
niine the relative sensitivity of each of these methods for quantifying inteiilgibifityJntrQ/lnter 
Judge reliability was determined so that the relative reliability of each of the sevefQl quantifica- 
tion procedures could be compared. 

FINDINGS TO DATE: Eight techniques for quantifying intelligibility of dysarthric speech were compared. 
Eight dysarthric speakers who represented a wid© range of severity were recorded producing 
single words and sentences. Thirty-two college students performed th© following intelligibility 
quantification tasks: percentage estimates, rating scale estimates, word and sentence tran- 
serlptions, word and sentence completions, and word and sentence multlpl© choica tasks. 
Intelligibility scores for transcriptions were compared to estimates and to other objective tasks 
with th© following results: 1 all meaiurement techniques, ^cept word comp[©t1on.ra^ 
speakers similarly to transcriptions; 2. mean estimates of intelligibility closely parallel transcrip- 
tion scores, but dispersion of listener estimates was large; and 3 objective talks from o hiararchy 
with speakers receiving lowest scores on tfanscriptions, jntermediate scores on completions and 
and highest scores on multiple choice tasks. Mean scores for^vords and sentences vvere similar. 

APPLICABIinV: The physical. intellectuaL social and vocational residuals of brain injUfy often require 
rehabilitation. Many brain injured patients ©xhibitcommunicatlon problems,and some of these 
persons ore dysarthric speakers. Development of more complete syitems to quantify overall 
speech performance will permit the refinement of diagnostic techniques which Mil permit 
Increasingly reliable and sensitive measurement 1, of changes In speech peffofmonce, and 
2. to datermine the effect of speech treatment and prosthetic monagennent, a 3. to judge 
more effectively -he influence of chemical management on dysarthric speakers. 



0&6 P@stop0rativa Care of Patisnts with Total Hip 
Joint R0placam#nt Using Ulfrasound 

Prtncipcl Investigator: Justus Lehmann, M.D. 

Status: Continuing 

Dates: August i97i-July WB 

_ Aoniifil SQ^n^ Prol^t^ TCkfal iS8.7fiS 
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METHODOLOGY: An ultrasdnic transmisalon line will be used to measure the acoustic properties of methyl 
mefhocry late and the high density polyethyian©, The lonQltudinal and shear velocities as well as 
the loss In the longitudinal shear nnodes will b& calculcated. The Sdmple of mtthyl methacfylate will 
be prepared according to the directions supplied for preparing th© materials for surgical ui©. 
Pimm of materiQl v/ill b© machined to allow placement in the transmission ilna fvleasurement of 
density will be mad© using th© standard displacement technique and specific heat will b© 
measured with a calorlmetrlc method. Th© measurement of thermoconductlvity will be mad© in a 
thermodynamic laboratory, 

FINDIMGS TO DATE: Because the described method for preparing methyl nnethacrylate causes rather gross 
nonuniformitres in the Individual samples, there was a wide variation In the shear and longitudinal 
velocity measurements. This was also tru© of the meosuraments of longitudinal and shear attenua- 
tion, These factors Indicate that there is likely a large range In the ©stimated heating effects 
produced by ultrasound where methyl mefhaerylate Is Implanted. 

Th© attenuation measured in the sample is not due solely to the absorption , but is rather caused by 
the combination of abSQrption within the sonnple and scattering du© to Inhomogeneities. 

APPLICABILITY: Ultrasound application could be a vaiLjabl© adjunct In the postopefatlve care of the total 
hip procedure. Vigorous application of ultrasound to heat the structure around the hip would 
increase rat© of healing and possibly reduce pain, making the patient a functional ambulator in 
less time. If this technlqu© is safe. 



057 Program on the Quantitation of the Effaets of 
Eiactromagnetio Enargy on Hunnan Tissuai 



Prineipal Investlgaton 

Status: 

Dates: 

Cost: 

Annuel Report Reference: 



Arthur W. euy, Ph,D. 
Conflnulng 

Jonua^ i970-Jun© 1980 
Annual $ai743S 
m Annual U9fl20 
#16, Page 61, R-5 



Projected Total 200,000 
RT % of Annual Total 9% 



OBJECTIVE I To advance th© existing knowledgs on the quantitative effects of eleotromagnetlc radiation on 
the human body and to provide reallitlc ggideiin©! for safety standards of human exposure, 

METHODOLOQy: 

T Establish quantitatively th© ©lectromagnetio field patterns both In and exterior to th© tissues of 
human subjects and test animali due to ©jctemoi sources of energy 

2. Expose the test animals to the various CW and modulated ©lectromagnatlc sources at both thermal 
and nonthermal lower levels while monitoring the energy of the tissues. 

3. Observ© the physioloolcal and behavioral oharacterlsties of the animals before, during, and ofttr 
exposure to eleotromagnetlc radiation, 

4. DeteiTTiln© th© time end power density threstTOlds for cataract production in animals exposed to 
microwave radiation. 

5. Determine what ieveli of fields mankind can ba safely ©xp^ed to. taking Into proper account the 
source, configuration, frequency, and iocotjon. 

6. Th© theoretical analysis Involves soiutien of MoKwai I's equatfon for th© absotoed power by bioiogh 
cal syst©ms for a host of different geonrietrles, 

7. Th©' experimental studiei involve controlled ©xp^ure of test anlrnols to selected sources of ©lac- 
tromagnetic energy with the aim of quantising observable effects and changes on the bblogical 
systems. 



University of Washington 



were always determined in ternns of actuai energy absorption in the exposed tissue, The worl< on 
improvement of dosimafric and exposure techniques has provided a means for other researchefs 
in pursuing the studies of biologicaj ©tfects of iow ieveL chronic ©Kposur© to microwaves. 
For therapeutic purposas wa hava aiso developed sale methods and ©VQluat©d hazards forth© 
application and monitoring of ©lactromagnetic energy in diathernny practices, 

In studies of neurophysiologiGal and behavioral eflects, we have found the microwav© dose- 
response relationship to be highly dependent on the ambient temperature at which thm studies 
are conducted, Indirectly, this implicates our ©arjierchronic e^^posurefindlngsas thermoregula- 
tory disturbances and/or accommodations, rathtr than some unique nonthermal consequence 
of microwave exposur©. 

Finally wa have concluded our microwave hearing research with two studies, one demonstrating 
that the threshold for microwave hearing (defined as brain stem evoked response ) is a function 
of th© density of obsorbed energy at pulse widths less than 30 sec. and a function of peak power 
density once puis© widths exceed 70 sac. The second study demonstrated further the absolute 
necessity for cochlear itimulatlon to obtain nnicrowave hearing, implicating conduction of 
pressure waves through th© bones of the skull as the mechaniim responilb!©. 
In studies of microwave radiation effects on th© head and eyes of rabbits, the presence of a 
specific, non-thermal microwave factor was found unlikely in microwave CQtaractogensii, 
Attempts to replicate Soviet research on chronic ©Kpcsur© of rats to SOO rnW/ cm^ 2450 MHz, CVy 
microwaves in Individual anechoic chamberi agreed In part v\^ith their findings, and clearly 
suggest a need for further low-level microwave ejcposure protocols. 

Research and development has been completed on new cell cultureexposur© svstems suitable 
for operation at frequencies up to 1 GHz. A numbar of primats Ivnnplnocyte cell cultures, cancer 
cells and other cell preparaflons have been mKpomdi. To data, no ©fleets hav© been seen that 
can be afrributed to the radiofrequency fields. This information issignlficontand provides vaiua- 
ble Infonncitbn concemi r^g px^ssible deleterious or ber^flclal effTCts of 27 MHz shortwove diattiafnnv. 
Experiments on th© biological consequences of pul^d versus continuous wove radiation show 
no effects on the blood brain barrier in mic© or hoart rate in rabbits. Th© dose for produQlng the 
microwav© stun effect coresponds to a specific absorped energy density of 25-30 Joules per kg 
d©poslted In the brain of exposed rats. 

Solid seal© models of Hanford swin© and man hove been fabricated as master forms and filled 
with synthetic muscle tissu© and exposed Ina VHP cQvity. Asa result of theexposura, the induced 
currents heat the synthetic tissues and thermograms can b© made of the specific absorption 
rate of the radlofrequency energy. This Information has been s)ctrapDlated dovv^n In frequency to 
predict the current distributions in full-scale subjects exposad to ultrohigh voltage transmission 
lines. 

APPLICABILITY: Applicable to improved clinical techniquei such as dlothenmy and certain newly possible 
LTOS in medioin© of microwav©. The use of microwave energy Iri Industrial, scientific and medicQl 
applications have increased th© population a\ risk to unknown side effects. Th© close contact of 
our laboratory with federal auttToritles and the intemational collabordtlcn of sci entlsts will make the 
setting of standards possible. 



0§8 Sev#r# Physical Disabilities of Unlcnown Etiology; 
A Study of Antlgans Producing Paraiytic DUeam 

Principal Invesffgoiar: (Beorge H. Kron, M.D. 



University of Washinglon 



O^ECTIVES: To Inereas© understanding of the cellulor hypenensitiVity mschanlsrn and Its rol© (n disabling 
diseases by 

[Q] producing EAN In guinea plgi witfiout (or with a minlmunn amount of] damage to the central 
nervous system. 

(bj tfansftrrtng this dlmam to recipient animals using lympti nc^d© lymphocytes, 
METHODOLOGY; 

T Techniques have been developad for ©)rtractlnQ peripheral nerve antigen and studying th© time 
factor between injections of antigen and devatopment of el^tfophyilologlc abnormalities In 
peripheral nerves. 

2. Catluiar hyparsensltlvltv Involvss extraction of synovial antigen which produces synovitis [arfhrltls). 

3. Ej^rimental diseases will be produced and studied In aninnals. 

FINDINSSTO DATE; 

A major part of this study ^gs to determine why animals with Indijced EAN also davtlop EAE.Th© 
study w© propoiad In order to irnvestigate this was on© of several possible methods for studying 
this question. However, during this past year Abramsky.ntiabaunn and Aron reported the results 
of a somewhat different study which addressed the same Issue, Their study showed that In the 
peripheral ner/e there are two antigens - one reacts with the peripheral nerv© and tha other v/ith 
the cantral nen/ous systenn- whereas in the central nervous systam there Is only on© antigen, 
which reacts with th© CNS only. Therefore we need not carry out this part of our propoial. 

The technique of paislv© transfer Is a very difficult on© and no laborato^ has developed a con- 
ilstently satisfactory technique. As noted, w© were unsuccessful In attempting to transfer EAN 
from several donor rats ta raclpient rati of the same inbred strain using suspension of dorior 
lynnph node cells. During this post year we have continued to Investigate th©^ techniques since 
they are Important \o the study of delayed hyperiensltivity reactions. 

APPLICABILITY: Current prellmlncry studies of pasiiv© tranif©r of lmmun# disorder have been eKpedited by 
ihm data made available from detailed investigation of Exp^nmental Allergic Neuritis (EAN) In 
guinea pigs. Specific problems such as dosage, routes of Injection and location of high lympho- 
c^e (immune cell) concentration in diseased subjects have been eramlned. Moreover, Informa- 
tion obtalntd from these rfudles has led to the crediblll^ of EAN as a laboratory model for 
Guiilaln-Barr© or Idiopathic Polyneurttis, a human diseaae of peripheral nerves leading, usually, to 
acute temporary Impalmn&nt of motor function. 

059 Severe Disabling Polyneuritis of Unknown Causes 

The Development of a Raseorch and Treatment Model 



^InelpQl invsstigafor: 

tfdtus- 

DQtes: 

Cost: 

Annual Report Reference: 



^arg# Kraft. M^. 
Corttlnylng 

January 1972-Dectfnber 1979 

AJinyeil $9,143 
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#16, Page 353, rh? 



Prci|ecfad Tofol I31,2a0 
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OBJECTIVES: To explore the relationship between experimental allergic neuritis end ©ulllaln-Barr© 
polvneurttis and to Investigata means of therapeutic manaQ^m^rif Kmd prevention of the disease, 

MfTHDDOLOQY: 

I i^^erlmental allergic neuritis is Induced In guinea pigs by a single Intradermaj injection Into front 
foctpQ^ of an ©muiiion of peripheral nen^© antigen in combination v^lth killed mycobacterfq In oil. 
an.adiuyant v^hiah e,nhflnGfis.the.imnnune.ra^aoQs©. 



Unlvsrsfty of Washington 



3. Further Information Is mad© avallabt© through fha sacrifice of selects animals for routine and 
sp»3lallzad histologic studies. 

FINDtNGS TO DATE: In ©scperinnents in the past year we showed that fwo eiectfodiaonostlc techniques, 
repetitive stimulation and ©lamination of late responsai, which we had not previously used in 
©vaiudting IAN could b© used in monitoring the course of the diseosa. There have been no 
previous reports of lot© responses in EAN and we discovered what we feel represehts an R wave in 
the toll nerve of the rat 

Thesa techniques as well as our prevlousiy reported measurements of nerve conduction velocitv 
wiil help to ©vaiuat© changes in the pathophysiology of EAN under various disease treatments. 
The late response of F wave reveals changes In more proximal portions of th© peripheral nerve 
than can be measured by standard nerve conduction velocity techniques. This will be very 
important in the assessment of animals with W i since the pathologic changes in both EAN and 
Guiilain Barre syndrom© are thought to begin m th© nerve roots, a region tcx5 far proximal for 
standard n©h/e conduction veloeity techniques to detect. We now have a way to monitor ttiese 
very early changes, 

APPLICABILITY : As a rtsutt of this and other studies, E^qDerimental Allergic Neuritis has gained a high degree 
of credibility as a clos© and genuln© model for the human ©jiiialn-Barre lyndfome. Information 
derived from this stvjdy , accessible to a large number of physicians and specialists In rehabilitation 
through presentations and publjcations. will b© of us© In treeing thie human disorder. 



060 Mechanism and Treatment of Muiel© Confracture In 
Disabling Diseases 



Principal Inveitlgatbr: 

Statui: 

Dotss: 

Financial Dafai 



Annual Report j^faranee: 



Waiter C. Stolov. 
Continuing 

September i97i-Saptemt^r 1980 
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for @ p#rl@d ef 6 monthi due to Insufflelent funds to maintain salary of 
rosdar^h technologist. Thli continued well Into 1971, and the last two rnonth} 
In %^l€h ftie te^hnaloglrt wot tiired, thero hat only teen sufrtcleht flm# to 
Introduce this ^rson to th# problem. Thus an addltlanal year hai been 
add#d the rtudy. 

#16, Page 410, R-24 



OBJECTIVES: To simultaheously determine total muscle length. Indlvlcluai fiber length, number of sarco^ 
meres, and length of tendon aponeurosis of insertion and origin in rot gastrocnemius and soleus 
muscle in which clinical contracture of normal and denen/rfed muscle is produced. 



METHODOLOGVi Fifteen adult rots will torn welghtmatched and divided into 3 groups of 6. One group will be 
sacrificed imm^lately to represent inltiai condition* on© will be immobilized via Plaster of Paris 
cast or^ the third group will be sacrificed at 5 weeks, Th© ealGaneous of all the musclas wlil be 
separated from tfie feet, th© goitrocnemlus musci© will be seporcrted from the soleus and the 
soleus muac to will be loaded with fifteen grams of passive tension. When the weights ore loaded 
on mm ariesthetiied animal the length of trie musele will b© fixed by a perfusion of the animal with 
giuteraldehyd© thfough the aorta. The sol^s muscle will be d!?.i©cted out and frozen on mic^ 
rotome stages and sectioned. 



FINDINGS TO DATE: 

& \pnr^r^i\fc^f-^ r^/ynk/^^irmj^% frir a?i thft whf^la hfillv Ifinoth wos concemed was an an'est of gfowth 



universiTy or wosningTon 



D. Growth rates for belly length. orfOfln am Insertion oponeuro^a and l©noth of musol© fiber and 
laroomer ® number wem mom di rectly related to body weight and were the sarm© for all atfuctuf t s. 

E. ImmobHIzatlon contracture, th@refor©, was largely growtti arrest plus an absolLrte reduction In 
Inseftlon aponeuroses length with some Increase In poterlor mu^cl© fiber l^nQth ar^d h€nc» an 
archftectural rearrangement. 

APPLICABILITY: Mu^l© ccntfactur© secondary to positioning Is best reversed by chronic positioning of th© 
muicl© In th© elongated posture, rendon lengthening procedures should ba very earefuIV oonsl- 
d©r©d in Ihm face of musci© contracture. In all growing patjants with conditions prociuotlv© of 
contracture, meticulous periodic posturing of the offending nnusclei in tti© ©longcrted posture 
should Inhibit the development of contraetur© and subsequent loss of functional ability. 



061 Motor Point Blocks Phas# III 

Principal Investigator^ Barbara J. delateur, M.D. 

Status: Conflniilng 

Oomi July 197Wune 1978 

Cost: Annual 12.990 . ^o|#et©d Total m^7^ 

m Annual $2,990 RT % of Annual Totdl 100% 

Annual Report Rgferenc©: Page 419, R-92 

OBJECTIVES: 

1. To determine appfopflat© voltages for precise localization of motor nerves; 

2. To corelote lesion size wifh magnftud© and duration of femparoture; 

3. To determine and impfov© the cccuracy of loeallzatlon of the lesion for studying, hlstolc^icc tti© 
character, ©volution, and duration of the lesion. 

METHODOLOC3Y: The motor end plates and small Intramuiculaf nerves will be loealized In gulneo pigs. An 
alectrosurglCQl system suitably Interfaced with probing needles will be utilized to deliver q low 
output current to th© motor points and snnall Intramuscular ne^es, 

Th© animal Is sacriflced after two days to get good neerosls and Inflammctlon. The gastrocnemius 
muscles are excised ond placed in formalin. The Holmes Non/e Fiber itain Is used to determine 
what th© site and lii© of the damag© Is and whether the r^erv© Iteelf has been affected, A functlonai 
test of damage to ttie live animal wll I riot be done orf th Is time since these are acute lesioni and any 
damage seen might be due fo soreness. 

The lesion st^ld be of the nerve, leading to wallerian degeneration, and to atrophy fnotf^ecroslil 
of tfie muscle. 

FINDINiGS TO DATE: From histology on the first two guinea pigs, it was concluded that 45pC and 60 seconds 
would be sufficient temperattjra and duration of current to make a satisfactory lesion. 
In the subsequent Q animals, one lesion was made in each gastrocnemius muscle at points 
which were most rasponslva to atimulation. The anlmQli were sacrificed and the muscles excised, 
after at least two days, and serial sections were dona to determine th© true extent of the I©ilon 
and th© proximity of the lesion to ^rlpheral ner^s. 

The lesions were from 3 to 4 musci© fibers In thickness. It con therefore be concludeci thofr th« 
lesion ot controllable size was produced. In spite of careful attempts at loeallzatlon, no damage- 
ed nen/e fibers we^e seer) in the vicinity of the lesion. 

Since this study has demonstrated that the methods used will produce a lesion of confrollQbla 
size, it Is propoiecl to use the rodlofrequency lesion gsnerator to control spasticity in hurnon 
subjects who have stable lesions. 
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Gastroonemlus Mtiscla and Tendon Length in Normal 
and Stroke Patients 



^in^ipal inv#sfigator: 
Status: 

Cost: 

Annus! toport Reference: 



iugen M. Halor, M,D, 
Continuing 

Drcemb^r 1974'Deeember i VM 
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OBJiCTIVES: To develop a reliable technique that could accuraiely rfieosure muscle belly and tendon 
length changes during different active or paisiv© ankle rOTgas of motion. 
To detemnin© whether loss of passiv© dorslflexlon in a stroke syndrom© Is due to a shortening of the 
muscl© belly, or of ttia t©ndori. or both. 

MITHODOLOGV: 

1. Human gastrocnemius muacl© belly and tendon lengths will b© determined through the use of 
ultrasound echography at several points on the leg. 

2. Both normal subjects and stroke patients of varying ag© groups wil! be nneasured when their legs 
are both passively dorslflexed and relaxed. This will establish a tension length diagram, 

3. Elasticity as a function of ag© will b© measured through th© detefminatlon of nnuscle belly and 
tendon lengths at severol passive teniions. 

4. Ten consaeutive measurements of a single limb under a single passive tension will detemnine how 
many scans should b© made for any single subsequent m©aiur©m©nt. A normal young adult group 
(ages 20-30) and a normal older group Cages 55-65) will be compared for right-left leg variations 
and age \/Qr\af'ionB and will be motch^ according to lower limb length. 

6. Fifteen to 20 patients having suffered unilateral stroke syndrome will receive prolonged possiv© 
stretching and maasurement of their right and left leg with the opposite serving as control, for 20 
minutes, twice a day and lasting a perl^ of 3-4 months. Th©a© patients will be compared to each 
other and the normal group, 

6. It was d^cidQ- V s^,' f:0 subjects, 30 normals and 30 sIroK© patients for the part of the study 
refiQrcjing s^O-i^ - v'^^ J^^^^i) elongating properties of the gQstfocnemius muscle. An additional 30 
stroke patf^^d 'w- - &^ '/^^fed for the treatment of the gastrocnemius muscle contracture. 

FINDINGS TO DATE, irmoiniof oncj hemipiegic subjects, only the gastrocnemius muscle belly elongates or 
shortens du-ing anki© f^Olvl. There was no statistical difference in elongation charoctaristics of 
the muscle bellias between hemlpleglcand nonaffactad legs of the same patients, or between 
spastic and flaccid gastrccnemius muscle Jheabov© findings, incQmparlsonwIth th^^fi ndingof 
a clinical contracture Indicate that the patiantsaotuajfy hod a functional rather tho'^ structural 
contracture. These findings also indicate that the spasticity Is the cause of the reduction of 
muscta resting length, but is not the cause of an intrinsic muscle Gontracture, at least not in early 
strol<e syndrome patients. 

Changes in both hemipiegicand npnt^emlplegic gastrocnemius muscte bellies are nonspecific 
and rr^ost 1 1 Mai y due to inactivity. 

Age does not Influence passive elongation properties of a normal gastrQcnemlusnnuscia where- 
QS inactivity does appear to be a factor 

The only difference between hemlpiegie and nonaffected muscle bellies was found during 
active and passive plantar flexion. At the beginning of passiv© or active plantar flexion, the hemi= 
plegic foot is already In plantar fl0j<ion and total ROM i$ therefore reduced. 
Spastic muscle bally shows smaller length changes and ROM with minimum passive tension, 
and relatlveiv large f?OM and muscle belly changes with maximum passive tension, though the 
total ROM and muscle belly cha_nge was found to be the same in hemlplegic and^nonhemi- 



iMds on© to baliev© that much of tha cons^ivativ© and surQical treatment Is don© on an empirical 
basis. Knowledg© about th© bas!c mechaniirn of how livv muicl© becomes pemnanently shor- 
tened If not us©d would enlighten our conservative and sufgloa! trealnnent of Joint contractures. 



0d3 Footwear and Posturai Phasas l-V 

PfineipaJ lnv#it|gataf: Barbara J. d#Lat#ur, M,D. 

Stetus: Contimulng 

Dates: Jyn# i?74^0ctob«r 1978 

Oo^t Annual $32417 Projected Total $37,842 

RT AnnuQi $28,994 Rl % of Annual Total 89% 

Annual Report Reference: #'16, Page 149« R^107 

OBJECTIVES: 

Pt^se I : To itudy guontltavely what effect the heel height of fooh^^ear has on the lumbar lordosis whan 
subjects or© standing. 

Phase It : To itudy quantitatively what ©ff^t th© heal height of footwear has on the lumbar lordosis, the 

hip, and knee, when subjects are walking. 
Phase HI: To detefmln© the ihort-term ©ffeets of heel height upon the angles botween the bones of the 

foot (especially the longitudinal arch). 
Phase IV: To determine iong-temn beneflciol or defrimental effects of negative heel footweor upon the 

feet and back. 

Phase V; To detemnln© metabQllQ demands of different types of footwear, 
METHODOLOGY: 

Phase I: Polaroid photographs were taken with subjects in bare feet, lowh©eJ$, and earth shoes (man): 
or bar© feet, high heels, and earth shoes (men]; or bar© feet, high heels, gnd earth shoes 
(wornen). 

Lateral photographs were repeated five times in each position and th© average intemecfing 
angles and the standard deviation made, Kottk© landmarks on th© anterior superior ilioc spin© 
and posterior superior lilac spine were placed and a tap# drawn between fhos© landmarks. 
To that line a perpendicular was dropped to the greater trochanter. Also, a taoe was placed 
connecting the latera I epicondyle of the fennur with the greater trochanter. Tt?^^ t$ th© tnje angle 
of the hip was meosgred and recorded. This served as on orienting landnr.ciy-v > ;r the photo- 
graphy, to aid In reproducibNIty of the meth^. 

Phase Ih Electrogoniometry will be used to measure the angles of the low back, the tjfps. kneas and 
ankles Instanfaneously throughout the gait cycle with aubjecis in bar© feet [pravlding the 
nermotlve data), negative heels, and positive heels of various heights. 

Phase III: Subjects with normal or hyp#rmobila flat feet will have cinaradiographlc fllnns made of their 
feet as they walk on the treadmill In bare feet, negative-heel and positlve^heel footwear. 
These motion-pictur© X-Rays permit itatlttical analysis of the angtea betv/een th© bones of the 
feet at all phases of the gait cycle of normal and flat feet In th© various footwear to determine 
whether the long arch is levered open" In negative footwear. 

Phase IV: A simple questionnaire regarding type of shfoes worn most of th© time ond presence or 
absence of back pciin and/or footpaln is filled out by telephone. Subjects are telephoned 
every six months for a minimum of two years. 

Phase V: Oxygen consumption studies will be made of lubjects in bare feet, nogcative^heel shoes, 
low heeled shoes of ccmpciratal© weight, and high hee|#d shoes, at varying Itvel speeds, 
and with varying Inclines on the treadmllL 

FINDINGS TO DATE: The new "exoskeleton" setup has been built to measure hip knet and ankle angles. 
This rtew system, developed by the University of California at Berkeley, it being used together with 
RT-3's back-angle meosungment device. Two pilot subjects have been run and the first of six 
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APPUCABiUTy- Mechanical or postural low back pcln Is associated with bad posture mainly increased 
lumbar l^dosis. High heels are said to Increase this lumbar lordosis ond aggravate such low back 
pain [although the published studies do not fully document this). Negative heel shoes, on th© other 
hand have a flat heel and are raised In the front, thus are said to improve the posture, so claim the 
mafiufacturere of the shoes. If negative heel shoes decrease the lumbar lordosis, they might be 
able to help poitural low back pain, 

Consumefs of the results will be very widespread. A large number of students ore wearing negativ© 
heel shoes. Untii th© results of Phases li, ill, and V are in. no speciflc recornmendctions will be made 
The results of this study will result in clearer concepts of us© to the practicing physlatrlst. orthopedic 
surgeon, and genera! , ractitioner of the effects of shM-wearing on mechanicol low back pain, 

064 Control of Spasticity with EMG Biofeedback In ttie 
Incomplete Spinal Cord Injured Patient 

Jeffrey C, Stegef. Wi,D. 
Continuing 

AnnuaJ ll i .500 ProjTOted Total 125,000 

RT Annual $10,?25 RT % of Annual Total 95% 

#16. Psg© 257. 



Prlnc It^at Investigator: 

Status: 

Do^es: 

Cast: 

Annual Report Reference: 



OBJECTIVES; To determine the efficacy of surface electrode IMG feedback for decreasing spasticity In 
incomplet© spinal cord lesions [where control rnay be possible). 

METNODOLOGV: The effects of biofeedback will be determined by A, Monitoring surface EM© activity near 
the site of the spasm and providing visual or auditory feedback designed to enhance Increased 
muscle relaxation in that area, B/Measuring spasticity (mean clonic frequency aiseised in a 
standardized procedure --see methods) before and after feedback training to evaluate the 
extentof its change associated with dycrMied surface level EMG activity. C. Examining penonoh 
Ity characteristics and mo^ before and crfter feedback training to determine the psychological 
impact of learning this self control procedure. D, Correiating changes In mood and pe^nality 
characteristics with oblective changes in EMG readings, spasticity change scorei, subjective 
ratings of ipasticltv by the patient, and objective changes In range of motion. ADL capabilities, 
and ootivitY levels, 

FINDINGS TO DATE: While awaiting deliver of equipment, assessment toots and specific techniques for 
measuring spasticity have been refined. Pilot trials have been performed with a stabilimeter 
whicli straps onto a limb and nneasures Jiggling. Initial review of pilot data suggest that this 
method covarles reOably with measures of surface level EMG activity In the quadriceps and 
gastrocnemiui during spasms. These impressions need to be studied overactual treatment trials 
before their authentic Ity can be affirmed 

APPLICABILITY: This research may be of real benefit for spinal cord Injured who suffrr from the secondary 
disabllliy of spasticity. Spasticltv frequently interferes with transfer ability and ability to concentrc^e 
on work tasks therefore Interrupting vocational and educational goals, and plans. Frequently, the 
only mattiod ovalletole to control ttie frequent spasms in the legs is heavy medication which causes 
loss of al4-rtness, A simple treatmsnt technique such as this one. If effective, might be most helpful In 
helping spinal cord clients return to woric. 

065 Rehabilitation Indicafors: A MsthocI for 
Enhancing AccQuntablllty 



^ojecfed Total $750,000 
RT % of Annuai Total 25% 



Pflnclpai Investigator: 

Status: 

Datet: 

Annual tepoH Reference: 



Wilbert h tordyee. Pti.D. 
Continuing 

October i974-^tobef 1979 
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OBJECTIVES: To develop a set of multhdimensional (ADL, Vocational Social) rehabilltatjon indicators that 
will b© applicable to a broad rang© of disabilities (physical, seniory. MR, psychiatric), and In 
many types of settings (VR, medical rehab, VA, sheltered wort<shops, ©toj. 
To enhance accounting for the multUphasic nature of rehabilitation ssfvices by developing 
indicators that can be used at various points in time. 

METHODOLOGY: Rehabilitation indicators will be developed by each of three factor relevant task forces 
(ADL, VocotionoL ^cial) that meet the following criteria: 

a. items are to be behavioral descriptors, and 

b. Relevant to goals of clients and rehabvliitation settings, and 
Graded, scalable and potentially measurable, and 

d. Potentially modifiable (behavior have 'ranged and 

e. Generallzable across sets of clients, not idiosyncratic. 

f. The placement of each item must be defined within the hierarchy of the branching system. 

g. The behavior described by the item must be consistent and reproducible. 
Rehabilitation indicators may be used to develop client profiles, from which a weighting system 
may be derived. This proposed weighting system would assist In defining severity of disability 
functionally and also in helping to develop a weights closure system. 

The developmental phase of the Rehabilitation Indicators project is in its final stages. Two indicator 
Sets. Sooiol/Leliure and ADL-f^obiiity, have been completed The former has been receiving 
extensive field testing v^lthln RT-3 during the past year. Two additional sets. Vocational, arid 
Environmental Status Indicator, are nearing completion, 

FINDINGS TO DATE: Progress regarding the overall prr '^^^ct will be reported from RT-1 . Progress with respect 
to the development and testing the Act indicator instrument will be described as It has 
occured primarily in RT-3. 

In the past year, the Activity Form has been adnninistered to 188 subjects who are either chronic 
pain patients or spouses of such patients. An additional set of stroke patients (48) and spouts 
of stroke patients (40) have also been administered the form. Those data have been key- 
punched and are in the computer. Preliminary inspection of the results indicates the form dis- 
criminates reliably between, for example, male pain patients and their female souses, male 
from female pain patients, and male from female? j^pouses in regard to frequency and/or time 
distributions of a number of common daily activities (e,g. homemaklng. resting/napping, visits 
by relatives, home maintenance and repairs). Differences between stroke and chronic pain 
patients are even more striking. 

A more detailed evaluation is underway of these preliminary^ '7leld testing" findings. 

APPLiCABILITY: The product of this project will be responsive to the Increasing demand for accountability, 
demand based within federal mandates, third party ^yers, consumer groups and individual 
clients. 

The product will be relevant to provider of sei^lces in meeting the demand, In that present 
accounting systems are Inadequate In justly describing Input, proce^ and outcomes of rehabilita- 
tion. 



066 Quadricapi Pacing, Phase III- Relative Effects of 

Dynamic and Static Exercise Programs on Maximal 
Isometric SIrengtti and Motor Unit Synchrony 



OBJECTIViS: The first objective is to compare the increase of static strength resulting from different train- 
ing conditions. 



Prinicpal Investigator: 

Status: 

Dates: 



Borbaro J, daLateur, M.D. 
Continuing 

July 1977<::^t©b©f 197S 
Annual $35,573 
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Cost: 



ProjMted Total $42 JOO 
RT % ©f Annual Total 89% 
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1 a fatiguing task, mixed (dynamic with a hold) versus exercls© 

2 a fatiguing task, mixed, venus a nonfatiguing (paced) dynamic task of oouoi mechanical work 

3. a fatiguing task, mixed, versus a fatiguing static task (decay of iQnuon ro 80% of initial force) 

4. tv\/o fatiguing static tasks (decay of tension to 80% of initial force versus decov r^f tension to 20% of 
initial force) 

5. a fatiguing pure dynamic task versus no exercise 

6. a nonfatiguing brief maximal static tore© versus no exercise 

A second objective is to compare the effects of the above types Of exercise on the synchrony of 
motor-unit firing, and to establish whether there is a correlation between the increoses in muscle 
strength with the increases in synchrony. 

METHODOLOGY: Thirty subjects will be randomly selected from a population of healthy, sedentary your .g 
adult males. Subjects will be chosen who are not in an active physical training program. 
At the beginning of the study and every two weeks thereafter for twelve weeks, the maximal 
isometric force of each quadriceps will be measured on a strain gauge, Subjects vvlll be divided 
into six groups of five and wil I perform the tasks listed above. Since subjects are asiiW^M random- 
ly from a relatively homogenous group, this should eliminate major Initial differences between 
groups. Howeven the most consen/atlve comparisons a re from leg to leg within the groups. These 
latter will be the princip-cil base for comparison. 

The dependent variable in all cases is the rate of change of maximal isometric force and th«i; 
rate of change in the synchronization ratio. IVIaximal IsomeWcforceon both sides will be nneasur' 
ed at 90, 60 and 1 5^ flexion on days 1 , 1 1 , 21 , 3 i 4 1 51 56, 57, 58, 59. and 60, This is eveiy ten days 
sessions during training and on the final five days when fhere Is no training. Motor unit synchrony 
will be mieasured on days 1 28 and 65 (the beginning, midpoint and ©nd of training), 

FINDINGS TO DATE; Six subjects have completed this study and fourteen mo^ or© now participating. The 
data collected so far do not suggest large Increases in muscle strength as a result of the training 
programs of groups 1-5 (no subjects In group 6 have completed the study yet). However, the 
significance of any changes cQi ^ be assessed until all subjects have compl^f©^ the study 
and analyses of variance are dr 

Af'Pi iCABILITV: The single largest amou . 'n any spinal cord injured patfenfs rehabilitation pro- 
gram is spent on strengthening ^x©rcisi\ with the Intent of giving patients not only stfength but 
also ksills they need for their doily living demar^ 

It Is not known whether there Is any exercise pro^'ram with applicability to all ihe tasks required of 
spinal cord injured patients. There is evidence in the I Iterature both for some d©gr©© of specificity 
and some degree of Interchangeabllity In exercise pr^rams. Current practice is to prescribe 
dynamic exercise (high forces or low) as if It were universally applicable. In order for the patient 
to learn most efficiently to perform given tasks, it would be useful to know howiP®clflc a given 
exercise program Is; at the same time training for each and e\^ry task would W expensive and 
time consuming. The information learned from this study will help the physiatrist to prescribe the 
most effective type of exercise. 

067 Functional Distinction Between Neural ^sterns Involved 
In the Disabilities of Parkinson's Disease 



Principal InvestigQtor: 
Status: 

Cost: 

Annual Report Referenee: 



Marjorld E. Anderson, Pti.D, 
Cantlnulng 

October 1976-Saptamber 1979 

Annual $8,803 
RT Anmo] $8,803 

#'16» Pag© 378, R-i27 



proleeted Total $^^,36i 
RT % of Annual TotQ! ioo% 



OBJiCTIVESi To determine the tonic firing pattern of antldromlcally-ldentified nlgro-itrlatal and n\Q- 
rottialgr^lc neurons during active postural stabllltatlon In awake monkeys, The hypothesis Is that 
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nigrothalamic neurons will show a reoulartbnic firing pottefn in this ^rodlgm and that nigrostrlatal 
neyroni will show a pattern that is sufficiently distinct such thcat they can b© identified on the basis of 
this pattern. 

METHOroiOGY: Juvenlld monkeys (M^muln^a or M.fascicularis) will be trained to maintain a stable hood 
position, in which a light beam frorn an overhead sourc© is reflated by a skull-mounted dental 
mirror into an rverheqd photo^detectorcill, Maintsnance of thli position for the required number 
of seconds results In delivefy of an applesauce reward from a tub© mounted In front of the animol.. 
and colors signal llghte and presence or absence of a tone indicate 'bn" vs< "off" position to the 
animal. The animal's food intolo outside tti© training time Is feduced during initial training, but he is 
not allowed to go below 80% Initial body weight at any time, and aft©r initial training, is fad enough 
to insure a nonmal growth rcrte for these immature animals. 

At o later time, using a technique adopted by others (D. Bowden, E. Fetz) at the Regional Primate 
Center and satisfactorily triad by us in one prollmlnory monkey, stimulating electrodes can be 
positioned in an awake, behaving animal during recording from the staicture under study. This kind 
of arrangement will be used to allow optimum positioning of electrodes for antidromic excitation 
of thalamlc-projecting nigral neuroni from VAmc and VLm, and of nlgrostriotal fibers, as they 
cou^e doiTOlaterally in the vicinity of the sub-thaiamic nucleus and along the medical border of 
the Internal globus pallldus. 

The activity of iingle neurons in the lubstontia nigra will be recorded wilh ©lectrolytjcaily- 
sharpened tungsten electrodes. Insulaled except of the tips, which ore covered with electrolyte 
caliy deposited iron particlei to improve recording characteristics. The recording electrode Is 
back-fed into a sterile hypoderrrilc cannula, which is Inserted through o calibrated R-0 adapter, 
penetrates the silaitlc and dura, and extends to a position approximately 6-8mm, above tho 
substantia nigrd* The electrodci is advanced through the cannula with a hydraulic mic- 
romanipulator, and the tonic acliv.ly of all isolotabi© units e?(pect€?d to be in the vicinity of the 
substantia nigra Is recorded. Following acqulsltfon of data during V2 minutes of stable, on-target 
behavior, a unit will be tested for antidromic activation from each of the stimulating electrodes 
described above. Criteria for antidromic activation will be: 

(1) ability to respond faithfully to '?.ich stimulus in a train of 5 stimuli delivered at SOO/sec. 

(2) constant latency, using Just luprq-threshold stimulus intensities, and 

(3 } collision with "spgntaneous" action potentials, such that failures will occur If the time betv/een 
the "spontaneous" potential and the stimulus is less than the evoked potentia! latency plu^ the 
refractory period. Threshold stimulus Intensities will be determined for each electrode and 
used to assess the probobrllty cf stimulus spread to the other (nigrothalamic or nigrostriotal} 
system. 

Amplified neuronal activity, the output of a stimulus intensity monitor, and logic pulses inoicating 
feeder delivery and "on" vs. "off" head position will be recorded on tape with an Ampex 1800 L 
analog record. Small electrolytic lesloni and deposits of the plated iron particles will be made ct 
known electrode tip depths relative to the top of the mlcrodrive adopter In several tracks, to allow 
later reconstruction of recording positions for ali neurons. 

Following experimental procedures, animals will be anesthetized deeply with sodium pentobarbi- 
tal and perfused with saline and formalin. The brain will be removed and fixed, frozen sections will 
be cut and stained with creiyl violet and with potasiium ferTOcyanide to elicit the Prussian blue 
reaction with the deposited Iron particles. Recording positions will be reconstructed by reference 
to Identifled lesion-Iron marks made at known positions and mapped on a standardized set of 
sections. 

Firing patterns of neurons will be described In terms of interspike interval analysis done off-line with 

taped data using existing programs for the Honeywell DDP 516 computar. 

This study will require 2-4 monkeys, depending on whether or not data con be collected bi i atera liy. 

FINDINGS TO DATE: This project was jnitiated on the basis of preliminary data gothered on two monkeys and 
presented at the Neurosclence meetirigs. In addition to completing the analysis of those data, 
during the five months we have trained rirather monkey and surgically Implanted the chamber 
and stimulating platform, so that h^ Is now rwdy for recording. 

To summarize our preliminary data to date, we have found neurons In the substantia nigra that 
exhibit two basic types of flring patterns when the animal actively maintains a stable head position. 
All of those cleofly located In the pars retioulata region of the substantia nigra [N^21) had regular, 
high frequency discharge patterni. similar to those reported previously for globus pallldus neurons. 
The pa^ compacto region of the substantia nigra, which Is smaller and Interdlgitates with pars 
reticulata, contains cells of nrgrostriatal system and Included some neurons with this high fre- 
quency, tonic disohdrge, as well as cthera with a slow frequency burst pattern. In the Initial onimals 
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w© did not have an adequafe s8t-up to stimulate these calls antidromically, but the dcata to date 
would indicate that the nlgrothalomlc cells probably do have the tonic high frequency pattern 
and that the patteri for the nigrostrlotal nQuroni nnay or may not be of the burst type. 
Data from the last animal support tho^ gathered from the first two. That Is, there are two general 
types of firing patterns recorded from substantia nigra neurons, a tonic high frequency pattern 
and burst pattern. We did succeed In firing a few neurons antidromically from our stimulating 
electrodes near the caudate nucleus, and the few fired ^med to have an irregular tonic 
pattern. This is consistent with our hypothesis that the nigro-stridtal neurons can be distinguished 
from the nlgrotholamic neurons, which we hypotheiized would have regular high frequency 
discharge. However, due to technical problems, we have not yet fired enough neurons anti- 
dromically to be confident that this difference Is consistent 
APPLICABILITY: Parkinsonian patients would benefit from therapy based on an improved understanding of 
how rhe basal ganglia operate in assuring appropriate motor control, 

068 Modification of Speech Patterns of Normal and Dysarthric 
Speakers as a Function of Four Rate Control Strategies 



PrlneipdS Investigator: 
Status: 

Daf«s: 

Annual Report gefertnoe: 



David R. Beuktlmcn, Ph.D. 
Continuing 

December 1976-Deeember 1978 

Annual $10,748 
RT Annual $10,748 

#16, Pag© 278, R^i2S 



Prajtated Total 122.224 
f^T % ©f AnnuQl Total 100% 



OBJiCTIViS: Ttie objectives of this study are to determine the durotionaL intonationaL and stress pattern 
changes of normal and dysarthric speakers, who are Instructed to control their speaking rate 
through ^lur strategies (1) external pace stlrnului provided by the expGrimenter (2) concurrent 
©demai pace itlr^ului provided by the speaker (3) monnentary pause betvk/een each word and (4) 
completion of an utterance v^lthln an allotted time. The relationship between speecti inteiliglblllty 
of dysarthric spsol^ers and rate control strategies will be studied. 

METHODOLOGY: 

1. Normal adult speakers and dyiarthric ipeakere. who speak with less than normal Intelligibility, will 
be included in this study. Ten normal speokem wlil be included in the firet phase of the study, and 
twenty dysarthric ipaokers in the catego?=as of ataxic dysarthria and hypokinetic dysarthria will be 
included In the second phQse of the stuay. 

2, During the first phase of the study mch speaker wl 11 be audio recorded as he produces four sample 
sentences under one control and tour ej^nmental conditions. During the control recording session 
the speaken will ba instructed to read sentences in their habitual convenotlonal manner. The 
criterion rotes under each experimental task will be 60 words per minute, 100 words per minute, and 
140 words per minute. During each of the experimental recording sessions, the speakers vvlff be 
Instructed to control their rate according to one of the specific rote control strategies listed und^r 
the objectiv© section of this proposal. (1) Uem^l paom Mmulus [2] Oen^uprent ©jctemal ae 
itfmulus prevMa^ by the 9xp#riifi@nter (3) Memsntsnf PQuse [4] Time AMotmrnnt Speaker 
will be permitted to practice various speaking rotes with material ottier lhan the target material of 
the study. When they ore speaking at criterion rates, the target sentences will be presented and 
recorded. Each of the four experimental recording sessions will occur on q different day, so that the 
learning effects on the speaking r-. rfOf?Tiance of the subjects will be reduced. The order of the 
speaking rotei under each expert rtientai conditions will be randomly selected. 

Speech samples will be selected such that each potentlaiiy will Include a unique stress or intona- 
tion pattern. Str©^ and Ir^tonotion patterns planned or© (1) primary stress first word of sentence (2) 
primary stre^ last word of sentence (33 sharp raising Intonation last word of sentence and (4) 
gradual rising intonotional pattern throughout the sentincr#. 

All speech samples will b© recorded on an audio tap© recorder, with the microphon© placed ^0" 
anterior to the Hps of ©och speaker. The primary acouatic anaiysis will be completed by an 
exp©rimental program on a PDP 11 computef. This program simuitaneouai / analyzes fyndamental 
frequency (pitch), intensity (loudne^), and the durational aspects of spetych and silef ice during on 
utterance. From these data that following c^sefvatlons will b^ taken. (1) Speaking rate, (2) percen- 
tage of total utterance given to pauses, (3) percentage of total utterance tim© given to 
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articulation, (4) description of the fundamental frequency (intonQtion) contour and (5) descrlptjon 
of the loudness contouf. 

3. Phase two of the itudy which Includes dymrthric spaokers from the ataxia and the hypokinetic 
groups will be v©^ similar to phase 1 with the following ©xceptlons: (1) th© rote conditions (60, loO, 
140 vvofds per minute) may not be required of all patients. An attempt wlli be made to Inave the 
dysarthric person speak at as many of thmm rotes Qs is possible. Also, they wlH b© asl<ed to speak at 
appraximatery 60 and 40 percent of their conversational rat©. Also (2) the sp©ech intelligibility of 
each dysarthric speakerfor each sentence recorded will be Judged on the 7 point scale. The tapes 
will be rated by three Judges. 

4 The entire tapes of two normal speakers, two ataxic and two hypokinetic dysarthric speakere will be 
acoustically analyzed a second time for reliability purposes. The tapes of two ataxic and two 
hypokinetic dysarthric speakers will be rated for Intejligibiiity a second time for reliability purposes. 
FINDINGS TO DATE: Data have been collected from 6 normal speakers and 3 dysarthric leakers, SofhA/ear 
changes have made the pitch analysis pr^ram Unreliable forrnuch of the past year Additional 
equipment is on order which will permit more accurate durational measurements, 

APPi.iC ABILITY ; The treatment plan of most dysarthric patients include a modification of speech rote, 
although many authofi recommend that the speech rat© of certain dysarthric speakers b© 
reduced, and some authore suggest strategies to achieve this purpose. Information about the 
effectiveness of this strategy has not been determined. The Information gathered in this study will bt 
used extensively to select treatment strategies designed to modify the speaking rote of dy3a»1hric 
speakers, 

069 Reipiratory Function of Quadriplegic Individuals: Influenced 
by Gfossopharyngeal Breathing Training and Psriodic 
Long-Term Follow-Up* 



Principal Invesflgator: 

Sfafus: 

Dates: 

Cost: 

Annual Report Reference: 



Rosemgrlan Bernl, R,NM M,N, 
Carttlnuing 

O^mmbrnf ifTd-Droefriber 1979 
Annual If ,332 
RT Annual 16412 
#16, Page 28S, R-130 



RT % ©f mrimi 'sot^i ^0% 



* For the purpose of closer coordination two approved projects have been combined, namely.- Influence of 
Lesion LeveL Tim© of On^t, and Glossopharyngeal Breotliing Treatment on Vital Capacity Measurement of 
Quadriplegic Patients and Periodic Evaluation of the Respiratory Function of Discharged Quadriplegla 
Patients, 



OBJECTIVES: 

1. To compare assisted (with QPB) and unassisted yltai capacity measurements generated by 
quadriplegic patient spinal cord Injuries at C4-5, CS-6 and C6-7 respectively, 

2, To compafe change In unassisted vital capacity measurements which occur as one group of 
quadriplegic patients receives GPB treatment ancj another group of quodrlpieglc patients re- 
ceives no treatment. 

3. To compare agisted and unassisted vital capacity measures token during long-term foilow-up 

4, To describe pereonal respirator maintenance program after discharge. 

METHODOLOSY: A'l subjTCts included In this study will be classifled as quadriplegic due to functionally 
complete cervical cord lesions. No subject with known rtspiratofy Impairment otherthan related to 
quadriplegia will be inciuded. 20 subjects will b© included In Group 1 - GPS treatment and 20 
subjecti will be Included In Group 2 - non-SPB treatment^ will b© matched according to a) sex 
b] time since onset c) age and d) height. 

GPB treatment will be delivered once dally for 20 mlni^es to subjects inciuded In Group T Agisted 
vital capacity measurements and una^lsted vital cqpacity measurements (the maximum mea- 
surement during 3 trials] will be taken once weekly from the patients In the treatment group, 
Unassisted vital capacity-measurements will be toksn once weekly from the control group. All 
measufemen^ will be taken In the supine position, ^hm data collection will begin before^emecf 
the subjects are able to sit. Glos^pharyngeai breathing treatment will be terminated for subjects 
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in the treatment grogp when th© assisted vital capacity measurement does not improve more than 
50 cc during a 2 week time peflod. Data will be collected from each control subjtct during a tirn© 
inten/al ©quol to that spent by his matched treatment subject In th© glossopha^nQeal breathing 
treatment progrann. 

Following discharge from th© Rehabilitotion program assisted and unasslited vitdi capacity 
nneaiurements will be taken at 3 month intervals. At each Interval, the quadriplegic person will b© 
asked to answer a questionnaire design^^d to explore his respirator/ maintenance prOgrarn. Th© 
follow-gp data will be taken by a registered nurse, who will be trained by the prirriary treatment 
staff to reliably measure (,95) assisted and unassisted vital capacity. 

Those patlenti In the study ^pulation who continue the respiration maintenance program anci 
those who fall to continue the program will be followed after discharge from th© hoipitd! 
The rehabilitation nurse will obtain respiratory measurements with the subjects In r©curnb©nt and 
sitting positions, The best etort the patient obtains in any testing series Is the value gsed for vital 
capacity. 

The mean often consecutive tidal breaths will be utilized for the measurement of tiddl volume. 
During the review of this project when it was Initially proposed, the question was raised why a 
speech pathologist was Involved in this study, At Univarslty of Washington Hospital glos^ 
sophar^ngeal breathing techniques are taught to quadriplegic patients by the speech pathology 
staff, 

^Quadriplegic patients Included In the control group will receive GPB treatmant prior to their 
release from the hospital, however . the initiation of their study will be delayed unti I data is collected 
for the present study. 

FINDINGS TO DATE: Thirteen quadriplegic persons have completed the glossopharyngeal breathing 
treatnnent program and the inpatient data have been completely collected from the^ subjects. 
Th© followup data Is taken by a registered nurse trained by the primary treatment staff to reliably 
meosur© (.95) assisted and unassisted vital capacity, Unfortunately two respirom©ter$ were 
defective. The delay has resulfsd In data from one patient; the nurse is In th© field testing 
odditior^al patients now. 

APPLICABILITV: The results of 4*i- idy will assist members of the rehabilitation team as they seek and select 
training pjooedures designated to increase respirotofy capacity of quadriplegic patients with 
various time of onset and various lesion levels. 
Expected oonsunners' use of flndlnc^^' 

a, Better reiplrotory ma>nteno^ 

b, Better overall body sy;^*am ftji .ut:jn, 

c. Better potential for amployment, 

d. Better opportunity to prevent physlologlcai and psychological deterioration Qnd Increased 
cost to the consumer or the taxpayer, 

070 Measurement of Mysculafure Blood Flow Induced by 
Mlcrowava DIathdrmy 

Principal Inveitlgator: Justus R Lehmann, M,D, 

Status: Continuing 

Pates; Auguif i976^Auguat 1980 

Cosf^ ^nuol $26,102 pfoJe<:ted Total $?7,64a 

RT Annual $22 J78 RT % oi ^jxnml Total 87% 

^nual Report Referenc©- #16» Page 107, RH31 

O WECTl VES : To aicertain the quantitative relationship between doses of mlcrov\/ave dlatiiermy and deep 
musculature blood flow Increase and rote change. 

METHODOLOGV: The utllizatlan of clearance rale of fodioisotopes from tissue beds as on \ndm of their 
blood flow ha$ long been done both clinically and experimentally, In the present study the 
wash-out of Injected Xe^" □ method ^^rtlcularly useful In the measurement of sl<©|0talrT^ 
blood flow 2, 3, 4 5, will be employed using the hum^tWgh for the diath ^ paradigm. The 
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geomeWcai dispersion of the injected - Xe^ ^^ depot will be Imaged by means of a gamma ray 
comara interfaced with an on-line computer having disk mennQiy allowing replay of the depoT 
clearance event and sepafat© analysis of dlfierent regions of interest in time and space, The 
WQsh-au+ image coupled with the measurement of the radioactive clearance by means of 
scintillation counter will give a quantitative pictuft of the thigh blood penljsion rated. In addition, 
the microwave diathermy process comprising both the absorbed energy distribution and the 
responding bl^d flow field will be modeled with a finite element digital computer thermal 
analyzed to define the range of most probable models describing the physiologic response of 
the thigh to this prTCOss, This computef model will consolidate infornnation from a) previous 
and ongoing tissue substitute model energy deposition experiments, b) transient human 
thigh temperature data obtained In vivo during diathermy application, c) anatomical de= 
tails regarding the thigh's geometrical distortion under the SA^ight of the direct contact diathermy 
appiicator; those details obtained from cadaver thigh speclmiensand d) the aforementioned 
Xenon blood clearance experiments. 
Xe'^^CLEAgANCi E^rs^lMiNTAL PMCEDURIS 
A, Prtlimln€iry Sessions: 

Prior to the act ua I isotope wash-out experiments, the experimental subjects are to be familiarized 
with the general pri^eduros to be followed during the experiments. In addition. K-rays of both 
fhighs from the lateral aspect will be taken to determine the anatomical dimensions re'f rvont to 
fhe *high diathermy problem; he, thickness of the anterior iayerof fat, location of the femy^^ relative 
to the anterior thigh surface and the distortion of the thigh profile (again due to the weight of the 
diathermy applicator and the seated posture of the subject) are to be mieasured. This session will 
last apprOKimately 30 minutes per subject. 

gicod Flow Experiments: 

The blood flow measurements will be performed under a variety of conditions and as such the 
overall study Is dlvidc/d into the following eight experiments. Each Inlection of the isotoplc Xenon 
solution (Saline and Xe'^^ ) will be performed with a ve^ fine hypodermic needle (^7-31 gauge) 
and the volume vvllL in each cose, be 0.1 ml, with □ radiactivity (specific rx. ''oxirnately 
1 miliicuHe per co All measurement sasslons will be preceded by a reM .e subject 

will be recumbent and rested comfortably for a period of 30 minute: 
Bxp> 1 Pr^limingry^ei 33 Washout Measurem#nti 

Injection of the rcidioli;DtDpe will be performed at a depth of 1 ,5 cn i In the up^ nird of the anterior 
aspect of both resting thighs y,^ith the subject supine. Both legs will be monitored for Isotope wash- 
out, one by gamma camera and the other by scintillation probe. The wash-out decrement (Slope 
of the log-pbtted count rate vs, time) of these instruments will yield the local value of blood flow 
rate at the respective sites of Injection. The clearance rate will be monitored todstermlne fhie time 
period over which a significant gamma ray count can be detected (not to exceed on© hour), 
One or tv^o deeper injection depots will also be employed In identical experiments +o ascertain 
the effect of tissue arfenuotlon on the maximum useful (Le. meaiureable) wash-out period. 
Exp. 2, Xei33 ^/gshout with Diathermy HBctIng and Air Cooling 

Tnis experiment is identical to the preceding Exp, 1 with the following exception: ofmr Qpproxl= 
rnoteiy 15 minutes of Imaging/counting thethigh underthe camera will be cooled forriveminutei 
(with the camera removed) with an air-cooled direct contact diathermy applicator and sub- 
saquentiy heated with this device (with concurrent cooling) for 20 to 30 minutes or until such time 
that subject discomfort warrants cessation of heating. Immediately after this diathermy applica- 
tion th© gamma camera will be repositioned over the thigh and the wash-out site monitored for 
bloOd flow as long as It remains meosureable. The opposite thigh will be continuously and simul- 
taneously obierved by scintillation probe during the entire experiment to provide a control 
measurement as well as an opportunity to study the countrolatirgi perfusion effects of diathermy 
performed on the opposite limb, 

Exp. 3. WQihout with DIathepmy Heating Only 

This part is Identical to the methods used In ^p. 2 except that no pre-cooling or cooling during 
diathermy application will be done 

Exp. A WQihout With G©©*^Only 

This experiment Is Identical to Exp 2 except that there will be no hentlng phase, 
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Exp 5. SlmultGnMUs Mrasyremont of B^'im: - o^ ar J Xmm Temp^fatuf©s 
The In viv© measurement of the t©r ii^raf u^w j;;.. j;butigf ^ in o subj^cf's h dgn v/iii be done by means 
of t©mp#raturci sensofs (fhermlstori) rr-iunftK^ an th© r:piof ri'iinhyi^cdermlc needles v/hich ■ 
will be inserted laterally into the thigh such that mrmrnjn<^m\\&^fmcmr\\mf\\m of ^n© diathermy 
applicofor at varying depths in the tissue, Fourty ifxof thOiD©sensoiiwlilDeDosition©dwifh the old 
of X^foy exorTilnation 10 that the sites of temparc'^u^s ^'{bf^;;?urennenr arc known. All sucti exfmtU 
ments ej^fploying invasive temperature probes i nvolv a thin^ Irnpiantatlon of such probes in only one 
thigh Oi t^ach subject. Prior to insertion of these Te-.'nf:x:'!ature probes Xe'^^ solution depots will be 
injected in both thighs as described in E^cp. 1 ; tNi subsequent wash-out will be measured periodi- 
cally to determine the effect of the probes on the trHgh blood perfusion field, 
Exp. 6. Blood Flow and Tem^rature Measurement with Diathermy Heating and Cooling 
This experiment employs the methods described In part? 7 and 5 cQncurrently In order to gouge 
the effect of diathermy heating and cooling on the simultaneous b^ood flow and temperature 
fields underlying the diathermy oppllCQtor. This method will provide a significant advantage over 
the previous experiments in that the observed temperature levels will provide a means by which 
fhe scintillation counter(s)can be positlonedforwash-oytdeterminationsat moments of particu- 
lar interest in the diathermic blo^ flow response; for example, at the moment of peak flow. This 
method will also provide a means of Investigating whether or not the microwave diathermy 
process can be utilized to override the CTOling effect of ou^imented blood flow and thereby 
establish the feasibility of controlling the tissue temperatures such that they are maintained in the 
^'therapeutic range." 

Exp 7. Hood Flaw and Tempersture Measurement with Heating Only 

The methods of Exp.'s 3 and £ will be combined to study the effect of heating only on temperature 
and perfusion rotes. 

Exp. 8 Hood Flow ana Temperature Measufement with Cooling Only 

The mathods of Exp.'s 4 anu f. M be combined to study the effect of cooling on temperature and 
perfusion rates. 
IL INSTgUMiNTATION AND MATERIALS 

A, A dual probe. Nol crystal scintillation counter will be used to measure tissue gamma ray emission 
levels which ore proportional to the concentration of Xe^-^^ at the injection depot. These meaiure- 
ments yield local blood flow rates. 

B. A high resolution, circular field gamma ray camera and companion imaging system will be used 
to image and court Xe^^^ wash-out In the thigh. This system is connected to a disk memorv on- 
line computer as p ^viously described, 

C A 915 Mhz air-cooled direct contact diathermy oppHcator that has been designed and tested In 
our laboratory will be used to heat the thigh , A 915 Mhz General Electric Magnetlon has been 
adapted to allow the operator to vary the output microwave power level from 6 to 100 Watts, The 
power level used in the experiments will be approximately 40 Watts net The direct contact oppi.- 
cotor has a cold air supply/pump system that permits the operator to select and maintain the 
desired temperature and flow rote of cool ing air This air system is also Instrumented to continuous- 
ly show the ^^lative humidity of the air stream, 

D. A CDC 6400 Digital Computing System and a heat transfer thermal analyzer program developed 
in conjunction with the University of Washington Department of Mechanical Ingineerlng will be 
employed in the computer modeling of the thigh diathermy process. 

Radioisotope; Xenon 1 33, a very weak-emitting, low energy (gamma roy ) radioisotope which has 
been safely and routinely used for years In clinical and experimental blood flovv and volume 
measurements will be injected In saline solution at specific activity levels of approximately 1 milli- 
curie/cc. it will be injected into the quadriceps through very thin (27-31 gauge) hypodermic 
needles, too small to cause significant bleeding. The half-life of this Isotope is 5H days, though the 
Xe^33 eK^lled from the body in a matter of minutes through the lungs. 

FINDLNSS TO DATE; All of the necessary preliminary groundwork has been done; the personnel and 
equipment hove been assembled, the latter with the necessary modifications mode. All of the 
requirements hove been met to satisfy the University*! Human Subject Review Committee and 
the Radiation Safety Committee, 



89 



Universitv of Washington 



The original protocol has been modified; Xa'^^ will replace P^s f^© radioisotope ctf choica, 
This Is becau^ Xe-^' Is easier to work with and is safer for human subjects. In addition, the pre- 
viously undvailabi© gamma ray imaging system has permitted a more sophisticated analysis of 
of the isotope wash-out phenomenon than originally proposed. 

The synthetic tissue and computer modeling aspects of the diathermy problem have received 
much attention in the past year. Rigorous heat transfer experiments on the tissue substitute 
model surrogg te tissue materials have been performed and the resulting material properties are 
being reported in the literature, As a result of these findings new tissue substitutes have been 
made which more accurately replicate the human thigh> In addition, the software programs 
needed for the digital computer model of the thigh have been developed and preliminary^ re- 
sults demonstrating the efficacy of this m^ellng approach have also been reported. 
Appro;<lmately 20 Individuals have been screened In the preliminary session. Three human 
subjocts have been tested In preliminary Xe^" pioo^ flow experiments, completing experiment 
1 validating the Xe^^^ clearance technique as a method of defining the effect of microwave 
diathermy on blood flow. It has been found that under resting conditions o significantly measure= 
able radioactive wash-out can be detected for about 45-60 minutes after the Xe^^^ Injection 
and that a postHnJectlon waiting period of 10 to 16 minutes is required before cooling and 
diathermy may be applied. This time is necessary for the injection trauma (hyperemia) to subside. 
The cadaver thigh studies in which frozen cross sections of human thighs were mapped for 
musculature tissue shape changes under the weight of the direct contact applicator were 
completed, 

APPLlCABdlTY; The Information thaf will be obtained can be used by engineers to design improved 
applicators, to test their designs and also by physitrist and physical therapist to prescribe and carry 
Out more effective diathermy treatments. 

071 Mapping of Microwave Fields Surrounding Human Subjects 
under Diathermy Treatment 

Principal Inyestigator- Justus F. lehmann, 

Status: Confinulng 

Dates: August 197d- August 1978 

Cost: Annual $M^72 Projeeted Total 182,843 

RT Annual S33 J19 kl % Of Annual Total 80% 

Annual Report Rdference: #16, Pago i15, 

OBJECTIVES: The objective of the study will to f naasure and p!c1 Gontours of equal field intensity around 
human subjeGts while they ara being fTOdlQted wit^- t.Lv;t*^Dmagnetlc energy by nnicrowave 
dlathemny equlpmer^t operating at 916 and 2450 MHz. 

METHODOLOGV; 

1, Ail maasurements will be carried out in an anechoic: cl^annber, so precise field intensity levels 
around the subject can be obtained. Human volunteers of varying phiysical size will participate in 
this study. Tlney wlil be placed in the anechoic chamber In a pcsltior t which Is typical of diathermy 
treatments. The position of the subject will depend on the area to be treated. Selected areas of the 
body that are fr&quently treated with diothermy will b© used — tight joints, anterior and posterior 
shouidan contractor of the biceps, the iower back and contractors of the thighs. The selected area 
will be treated with, microwave applicator oj^rattng at 915 onO '1450 MHz. 

2, An X-V-Z co-ordinate tracking lystsm with a Nortlonal Bureau of Standards ©nergy density probe 
attached will be shielded and placed in the anechoic chamber. This device wiii be compiJter- 
confroiled to follow isobare of power densities with limit switches to set the area that Is to be 
sccrfned. The connputer wiri position the probe and also plot the field intensiiy leveli In relation to 
distnrira from the diathamny applicator. This facility will allow gs to make many m©asur©mer;b In a 
shorr pm&i, which reduces fh# time of microwave exposure. 

3, Instrumentation will Include the following: 

a. Ncitlonal Bureau of Sfc^dards pwwer meter; measures tr le power densi'^^ In an elsctromqgnetfc 
field. Freqiiarifiy of 10 MH>0000 MHz acQurate to 10 DB. 
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b. X-Y-Z tracking system. This is a commercially aval lable system that was purchased and modified 
to be contfolltd by our Honeyweil Computer. 

The N.B,S. probe is attached to this system so it can be moved in any of three coordinates. A zero 
point Is set by the operator and this Is placed In the con .pjter. A grid Is then set up and the computer 
directs the tracking syitem to move in the Incfements defined, 1 cm-2 cm. etc. The computer then 
moves the probe throughout this grid while recording the power density measurements at each 
point. 

c. Thermistor power meters will be used to monitor the incident and reflected power a^'-^o to )hm 
appllcc^or. 

Microwave generators operating at 915 and 2450 MHi will be used to suppV tx ^ve-f to the 
antennas, 

e. The contour lines of ^wer density will be plotted on standard X-V recorder, 

FINDINGS TO DATE: This project was split into two r<A ^ ^^e first part, the isopower density lines around 
substitute tissue models were obtained. T^, r*. :^ded the testing of two diathermy c-r^plicators 
commonly used in clinical use and two JO'^'f&^ diathermy applicators. Four tissue substitute 
models were Irradiated by the diathermy ^:^r>p^1'-■'m microwave 
leakage around the m^els and appiicaicr ^ q performed. A limited number of human sub- 
jects were studied in order to compare the results that were obtained In models to that which 
was obtained In similar anatomical sites In humans. The thigh, upper arm. shoulder and lower 
bacl< areas were Irradiated with the four diathermy applicator and the leakage lev^^ls around 
the applicators cnc: human subjects were mfeasured. Rapid Initial results were required in order 
to respond to proposed Bureau of Radiological Health Standards. 

The second and more detailed part of the study is near completion.Stray radiation mec^ure- 
ments are being made around many anatomical sites in humans as they are exposed to various 
microwave applicators. The areas being exposed are sites that are most commonly treated in 
the clinic's posterior, lateral neck, anterior and posterior shoulder, upper back (trapezius), 
biceps, thigh (quadriceps), lower back (lumbosacral area), and elbow. Four subjects (one 
large, two medium, and one small) were used in the experiment. Four diathermy applicators 
were tested on the anatomical sites listed above for the two medium=sized subjects. Two of the 
diathermy applicators were tested at three of the anatomical sites on the large and small sub- 
jects, ITiB f ffect of applicator orientation was tested for each of the cases listed above 
Evaluation of the collected data will require additional work because of *he large amount of 
data collected and the large number of parameters affecting leakage levels. Preliminary 
results of both ports of the study are summarized ^low: 

Significant differences in stray radiation patterns during exposures of tissue substitute models 
and cofresporiding parts of the human anatomy were found with varlousdlathermy applicatofs. 
The measurements of power density leakage for exposure of simple geometric models does not 
accurately predict the levels measured in corresponding human eK^surei in fact It has been 
demonstrated that diathermy applicators designed to satisfy a proposed diathermy perform- 
ance standard based on models will not satisfy the same standard If the model is replaced by 
the aotual human anatomy It represents, 

in clinical treatment settings, the leakage radiation may be worse than demonstrated by the 
by the experiments we performed since human volunt^rs were used who had dimensions 
similar to those of the geometric models. In the general population there ore far greater varia- 
tions fronri person to person than between these particular models and volunteers. Other parts of 
the anatomy used in tti© second port of these experiments conform even less to the geometrical 
models proposed for use. 

It li also not practical nor has the technology been developed to produce special applicators 
for mch possible human site of therapeutic exposure with the requirement that no significant 
radiation beyond the 6 cm distance limit from the applicator occur. 
An alternative approach to the development of standards would be to mandate that the 
manufacturer state for his applicators the maximal distance and direction where stray radiation 
exceeds exposure llmiti In tissue substitute models both for the E field parrollel and pependicular 
to the long axis of the models. In addition, standards should allow the use of this equipment only 
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Dy well"f rained operafors such as physicians ond therapists who would b# able to make effective 
use of the gvallabie information to assure safe treatment of patlentu. For this approach, more 
experimentation is necessary to delineate which m^ificatlons of stray radlafion patterns can 
be uniformly antjcipated in the common sites of human ej^posure. 

CertQinly. regardless of the approach to the promulgation of standards, direcr contact :ipp^h 
cators are to be preferred over the non -contact appiicators. since high Intensity itn^'v fCi ^favion ^ 
much more contained by these opplicators. The more contact the radiating surfOM has v/ii '- 
the skin, the less stray radiation. 

Also, the appiicotors produce an asymmetrical leakog© pattern. Therefore the applicator 
orientotion may be used to reduce levels of stray radiation and tn d/^-ict the radiation away from 
sensitive anatomical areci: eyes, genitals, etc. 

It is evident from this study, that □ new project should initia*sa In whif :h stray radiation levels 
should be measured around a large number of individuals. The physical size of the individuals 
should be voried. This would more occurately determine the chongts in the stray radiatilon 
pattern as different volumes of tissue ore placed in the microwave field. The number of onatomi- 
cai sites irradiated and the number of applicators tested could be reduced to minimize the cost 
and time commitment of the study, 

APPLiCABIUTV; Findings will be utilized by standard-setting agencies for medical devices, especially 
microwave diathermy equipment Findings would also uitlmaTely De used by practitioners. 



072 DetarminQtlon of Bcsal Ganglia Influences on Other CNS 
Motor Systems: Development of a Model m which Therape 
Procedures Can Be Tested 



Principal Investigator: 

Status: 

Dat#s: 

Cost: 

Annual taport Reference: 



Marjoria E. ^derson, Fh.D. 
Cenflnulngf 

Oetaber i977=Sept©mber 1979 

^nual W.69a 
RT Annual %&M2 



Projected Total $11,380 
RT % of AnnuQl Total 100% 



OBJECTiVES; To determine, by carefu'ly-controiled stinnuiation of the substantia nigra and intraceilular 
and ©xtracellu'ar recording ivom neurons in the thalamus and superior colliculus, whether the 
synaptic effect of nigral axons terminating on these cells is excitatory and/or Inhlbitoni^, 

Mi rHODOLOGY: Cots utilized for these experiments will be anesthetiied with sodium pentobarbital, 
alpha chloralosa or halthane and nltnous oxide replaced with, r ^.TOus oxide after surgicar pro- 
cedures are completed, tecau^ paralysis and artificial ventifotlon will b© necessary to permit 
intracellular recording, care will be taken to Insure that when only N20 and are administered 
during recording, the arterial blood pressure remains stable and the pupils are slit as indicators of 
adequate analgesia. In addition, a long-lasting local anesthetic will b© Injected around stereo- 
taxlc pressure points and skin Ir^cislons 

Because neurons In the basal gongila are pcirticularly .susceptible to the d?^pr©sslve effects oi 
general anesthetics sucti as barbituates. a fev/ experiments might be needed on animals 
without general anesthesia and with extensive, careful Infiltration of v^und rrioigins and pr^ssu^ 
points with long-lasting local anesthetics. 

Suction will be used to remove tissue overlying the thalamus or superior colliculusos deep as the 
corpus callosum or the dorsal hippocampus. Recording n^'croelectrodes filled with potassium 
citrate or potassium acetate saturated with fast green will bt? intrc?^J uced stereotaxically Into the 
thalamus or su^riof colllculus to allow intracellular and extract »lular recording from neurons In 
these structures. Ususal procedures, such as pneumothorax, wiil be done to Improve stability. 
A stimulating array of 6-9 tungsten ©lectrades, sharpened electrolytlcally and Insulated to within 
0,5 mm of the tips, will be introduced into the substantia nigra and surrounding structures from 
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an angle to ovoid mc^shanlca! interference wjth recording electrodes In the Ipsilateral superior 
colliculys(Voshida, Rabln^and Anderson 1971, 1972),Stlmulatfng electrodesalsowill be position- 
ed caudally in the contralateral medial longitudinal fasciculus (IMLF) so that w© can determine 
whether the neurons studied can be activated antrldromically from MLF levels at about mid- 
pons. where the a^ons of many colllculor efferent neurons would b© situated (Altman and 
Carpenter. 1961; Anderson. Voshida and Witon. 1971). 

Intracellular recordings of ^stsynaptic potentials evoked by bipolar stimulation between 
adjacent electrodes will be taken and threshold stimulus intensities will be determined. The 
array will include control electrodes situated deep and superficial to the substantia nigra, and 
to further separate out any responses dm to stimulus speed to non-nlgral structures, stimulating 
electrode arrays will b© moved with micromanipulators and stimulus threshold intensities for 
evoked responses will b© measured In several neurons with the stimulating array at each stimulus 
depth to determine points of iciest stimulus threshold, If the data are ambiguous because of 
possibi© effects due tostlmulul spread, especlallyto the medial lamniscl that liejustdorsolateral 
to the substantia nigra at some levels and to the cerebral peduncle Just ventral to SN. it may be 
necessory In lome animals to interrupt the pyramidal tract and medial limniscul fibers ipsi- 
lateral to planned SN stimulation early enough to allow them to degenerate before the acute 
experiments. 

Intracellulorly-recorded data will be supplemented by extfaccv^jiar records, examining stimulus 
evoked effects on spontaneous activity or in a conditioning ty-^ting format in which the cells 
response to a test stimulus such as a shock to the contralateral rcfepaworto neck muscle nerves 
Is evaKiated when it is applied at various intervals relative a conditioning stimulus to the 
substantia nigra, 

mtracellglarly and extracelluloriy-recorded potentials will c.v ^jmpllfied by conv©ntlonal tech- 
nique! photographed with kymograph film, and recordec; : : ^ f M tape ( Ampex ISOOU frequen- 
cy range DC-5kHz) Averaging and peristimulustim© histograms can both be don© using existing 
programs for the Honeywell OOP 516 computer, 

Recording sites will be determined by reference to spots made Dy fast green FCF deposited 
electrophoretically from the recording electrodes. Stim'J^u^ positions will be marked by electro- 
lytic lesions. At the termination of the experiment, the brains will be perfused and fixed in formalin 
and recording and stimulating positions will be determined from froien sections. The distribution 
of response^ -^oked from different stimulus p^itlons will dlr^ tj© rropped tof the superior colliculus. 
.^^ut 20 Q^r» will be needed for these studiei 

FlNn UAT^ Dunng this year, we have recorded from thaloinic neurons and have found that 

^'^nulotion of the substantia nigra Inhibits thalamic neurons directiy. Itiis Is analogous to the 
to the Inhibitions produced in other thalamic neurons by stimulation of the other basal gangllo 
output nucleus, the internal globus pal lidus. These data imply that the baial ganglia operate by 
on Inhibitory modulation of thalamic neurons, rather than ©xcitatofy modulation, as had been 
assumed. Furthermore, we have found virtually no convergence of Information from the basal 
ganglia and the cerebellum on Individual thalamic neurons, Indicating that Integration of 
lrif -Y£ nation from these two sources must occur elsewhere. 

Finally, have demonstrated t'hot ^m© nigral axons going to the thalamus ore branches of 
axons going to the superior colllculus. This forces us to recognize that the basal ganglia may 
exert a g sneralized. :ather than topographically specific, Influence on motor control systems. 

APPLICABILrry: Involunta^ movemont disorders, such as cerebral palsy and other choreoathetold dyskin- 
esias are a national problem with a la^e population currently not independent oremployabla 
For example, csrebral palsy has an incidence of about 6 per 1.000, Rational approaches to 
therapeutic management of these disorders Is hampered by our lack of knowledge regarding 
the relationship of the basal ganglia to subsequent neural '*motor systems/* The description of 
the *Viring diagram'' for these systems would allow us to test phormacologlcdl and other thera- 
peutic methods for modl^^lng or compensating for dysfunction in these systems. 
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073 Evaluation of tv Circular Polarized Microwave 
Dialhermy AppHccifor 



Prihcipal In^stigatori 



Justus Lehmann, M.D 

Cantinuing 

June 197Wune 1980 

Annual S104f9 
UX Annual $7^74 

#16, PQg© 122, RH34 



StatUii 
Cost: 



PfOjtct&d Total 163^96 
RT % of AnnuQl TetQl 6S% 



Annual ieperl References 



OBJECTIVES: To evaluate a recently designed diathermy nnachine which ^lectively heats muscle and 
joints covered v^ith minimal amounts of soft tissue which wilt be compatible with federal mf&h/ 
regulations as sat forth by the Bureau of Radiological Health, 

METHODOLOGY: A circular waveguide apertude-type af-v^fcc^'-vr aerating at a frequency of 915 MHz 
has been developed for use as a die Wrrjy aprv>;wrar, 

Various tisiue substitute models wllM -IructWuslrigcs new fabrication technlqu© which is 
being developed in a relatedstudy(- = iw.v The models willbeinradiatsdv.^ith the ci^^^ 
Ized applicator at high pow^rforshort periods of time. Thermograms will be taken and pioce^ad 
by computer to produce thermographs showing the temperature distribution throughout the 
model. From this data, the rate of obiorptlon of energy (W/kg ) in the various tissue layers can b© 
calculated. This will allow the effectiveness of the applicalor in heating various types of tissue to 
be determined. After the energy absorption ^ttern is determined In the modeL human volun- 
teers will be used to determine actual temperature distribution, 

FINDINGS TO DATE: A new 2450 MHz circular polarized direct contact applicator with a quarter wave- 
length choke flange (manufactured by Transca Inc. ) was tested on a planar bi-iayered tissue 
subititute model. The planar model consisted of a 2 cm solid fat layer over o 10 ci ■ muscle iayer. 
Tho muscle layer was constructed such that it could be split in half, Three typen tnarmograms 
wu^e used to evaluate mepefformanceoftheapplicator; 1 scans of the fat surface; 2. scons of 
the muscle surface at the fat-muscle interface, and 3. cross-sectional depth scansofflie muscle, 
Cross-sactional depth scans of the fat cannot be made until an adequate material has been 
developed for use at the Interface of the two halves of synthetic fat tissue (R-135), 
The results show that the 2450 MHz applicator pr^uces on oval hMtIng pattern at □ given 
depth In the tisiue, Thia indicates that an elllpllcally pK^larlzed wave rather than circulariy polar^ 
ized v^ve Is radiated from the waveguldu aperiyre, 

The depthi of penetration of energy Into the mu^'^ie tissue Is ver/ (Mor This is due to the high loss of 
the muscle rissuo a* 2450 MHz. Finally, the ratio of peak heating in the fat to peak heating in the 
muscle is quife high. Therefore the tem^rature of the skin and subcutaneous fat will be elevarted 
to the poln threshold before the muscle tissue temperature Is In the therapeutic range. 
The 915 MHz circularly polarized applicator which was developed In our laboratory was tested 
using the thermographic techniques described. The results show that the der^th of penetration 
of energy into the muscle tissue is twice the depth of penetration o^ - ^ ^-^^ ^ " applicator The 
ratloofpeakheatlnglnthefatandpeakheatlnginthemuicietl^- ^ ^ 'Dforthe2450 
MHzappllcatorFinglly. the heating po.^ern at a glvpn . . v'S^^imetrical, 

producing a unlfornn heating distribution in tne muscle tissue. 

Work Iscontlnuing on refining the technique of ^ ^xsdellng tissue substiture*. Tii^r&rtrjlnderof the 
testing cannot be completed unMI the synthetic *^t tissue Intertace problem has becyn resolved, 

ApPUCABILnY: Diathermy Is a type of therapy designed to treat the most seveiely dliabling sequels of 
diseases leading to Joint con troctuiss, It Is also anticipated that this may be of significance In the 
treatment of such serious dl^se entitles as polyrnyosltls. This treatment procedure Is one that 
could be put Into practice In hospitals throughout the United States, 
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074 The Natural History of Peripheral Nauropsthy In Chronic 
Renal Failure- A Multivariate Clinical and 
Electroptiysiological Study 



status: 



PrlnaipQl Investigator: 



Eugen Halar, 
Continuing 



Cost: 



Dates: 



July 1977-July i979 
AnnuQl $S,22S 



Projacted Totel 112,000 
RT % of Annual Total 58% 



Annual Report Referance: 



111 Annual $3,025 
Page 362, M44 



OBJECTIVES: To study the natural history of motor and serisofv InvoMement In renal patients, paying 
special attention to changis occuring before dialysis and during the first two years of dialysis. 
Elect ropt^ysiologlc and clinical parameters will be correlated wWh amount of dialysis. 

METHODOLOGV; Each patient will be simultaneously evaluated In three different areas< One area of 
study will involve an ongoing laboratory examination of the stateofthe patient's renal dliecse. 
Another area of study wil I involve elect rophvilological measurement of motor end sensory nen/e 
conduction velocities and H-reflex latencies. The final area of study will involve theassessment of 
muscle strength and sensory modalities, as well as the level of general physical function. 
By repeating complete measurements every three months tor the first tvvo years of treatment, 
and by including some lubjects who have had dialysis treatment for several years, we will be 
able to present a more complete picture of the natural history of motor and sensory function. We 
will attempt to correlate the factor and offer suggestions for determining the optimunn fre- 
quency of dialysis to preserve nerve function in dioivaacl patients. 

FINDINGS TO DATE; Initial studies on 32 uremic patients and 10 normal subjects have been performed. 
From these studies, analysis of data on uremic patients showed significantly prolonged H-reflex 
latency values which correlate statistically to findings of slowed nerve conduction velocities in 
lower extremity nerves. Using Z score analysis, percentll© changes in porameters tested are 
being analyzed to find the most sensitive \ndm in assessment pf neuropathy. Eiectrodiagnostic 
tests ara being found to be more sensitive indicatORofearly neuropathy than the clinical tests. 
Our early data indicate that H-reflejc latency is the most sensitive of the eiectrodiagnostic tests, 
and the sural sensory nerve to be more severely involved than peroneal and tibial motor nerves. 
Vibration perception threshold appeare to be the only clinical parameter being followed that 
demonstrates value in aisessing uremic neuropathy. Further study and analysis will be done. 

APPLICABILITY: Information from this project would be used by practitioners treating rencl dialysis patients 
to help them choose the appropriate frequency of dialysis. Since this infornnation would help 
members of the rehabilitation team make the most efficient use of facilities for treatment and 
rehabilitation of renal patients, it would help lov/er the costs to the public at large. 



075 Development of New Phantom Material for Testing 
Diathermy AppllcQtors 
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Cost: 



Frtncipal Invesfigator: 
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OBJECTIVES; The objective of this pfojecf is to develop a new phantom fat tissue, eliminating interface 
problenns, thatcould be used to test and ©valuateany type of diathermy appticatofovera large 
frequency range. 

Once these models have been developed they can be built to duplicate certain parts of the 
body that are frequently e)^posad to electromagnetic radjation. While these models or© being 
irradiated, pav-?er density measurements around the models can be made to determine the 
amount of stray radiation being produced by various applicators, This is important to knov^ to 
insure the safety of the patient and Of^rator. 

These models would also yield parterns of reto tiv© heat so that energy absorption in them could 
be calculated. The heating patterns would also be used to identify areas of majcimal heating 
which would be used to select the applicator that would heat the area of pathology. 

METHODOLOGY: The initial design approach will be the development of a new phantom fat material to 
be placed at the interface of fat or bone nnodels. This design approach addresses three prob= 
terns. To eliminate the air gap at the fat InterfGce. the new phantom material must be a 
compressible solid, (rubber foam or soft epOKy) or a viscous liquid material, fecondly. the 
material must adhere to the current phantom tissue. Finally, the thermal properties (specific 
heat) of the two materials should be approximately equivalent 

The electromagnetic properties of the new synthetic fat tissue must be approximately equivalent 
to the currently used synthetic fat. At a minimum, materials for each of diathermy frequency 
bandwidths must b© developed (i.e. 13,56 MHz, 27,12 MHz, 40.68 fyiHz, 915 MHz and 2450 MHz). 
Ideally materials should be developed which could be u^d for any frequency between 10 MHz 
and 3 GHz, 

When materials with acceptable mechanical andelectrical prgperties have been developed, 
the modified phantom model must be tested using a themographic technique developed by 
Guy Briefly this procedure Involves the following steps. A high power source is connected to a 
diathermy applicator. The applicator is then used to irradiate the phantom model for a short 
Dertod of time ( 10 to 20 sec. )- An Infrared camera scans the modeL recording the heating distri- 
bution in the modei Comparisons of theoretical and measured Specific Absorption Rates 
(SAR^s) for several diathermy applicators will be used to verify correct heating in the model SAR 
is defined as the rate of energy absorption par unit mass. The peak SAR's in the model should not 
vary as a function of applicator orientation on the model (i.e, the direction of the electric field 
vector with respect to the model Interface should notoffect the BAR In the model). Also, thermo- 
grams of heating induced by applicators with irregular field conflguratfons will be made to 
insure that ^'hot spotting" is eliminated from the modeL 



FINDINGS TO DATE: The majority of effort this year has been concentrated on developing phantom 
materials which simulate human fat tissue at 2 7, 12 MHz, Ttiis was made a priority Item because 
the Bureau of Radiologic Health Is interested In promulgatr. ig a standard for shortwave diather- 
my equipment. These models would be used for determination of the amount of stray radiation 
during clinical treatments with shortwave. It is known that the synthetic fat material used at 
microwave frequencies has electromagnetic properties which are unacceptable for use at 
27,12 MHz. Specifically, the dielectric constant and electrical conductivify of the synthetic 
material are lower than the values published by Schwan for human fat tissue. Acceptable values 
of dielectric constant and conductivity were achieved at the frequency of 2 7. 1 2 MHz by empiric 
cally varying the ratios of materials currently used for ^thetb fat tissue at microwave frequencies. 



APPLICABILiTy: The development of the new phantom material will allow us to develop and test new 
diathermy applicators that con heat specific areas that need treatment and will also be safe to 
patient and operator by having the least amount of stray radiation. 
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076 Quantification of Blomechanicai Function of Ankle^Foot 
Orthosas In Hemiplegia 

Pflnclpcil Investlgotar: Justui Lehmonn, M.D, 

Status: Nsw 

pstQSi Dectmber 1977-D©eemb«r 1979 

Cost: Annual $i 7.029 PfQjeettd Tetol $M,000 

RT Annual 11 1 764 RT % of Annual Total 69% 

Annual Report Reftrenc©: ^16. Pag© 160, R-136 

OBJECTiViS; To evaluate the biomechanics of ankle-foot orthoies and their effect on the gait of persons 
with upper motor neuron paralysis and/or hemiplegia. The first phase of the evaluation will 
measure the moments and forces required to mainfain the ^^lyzed foot and ankle In a 
functional position throughout the gait cycle. The second phase will determine the effect of 
these forces on knee stability throughout the gait cycle by measuring the mornents developed 
around the knee. This will allow us to establiih design panameteri for ankle^foot orthoses and to 
relate these to the function provided by orthoies currently manufactured With this infornnation, 
a method may be developed to prescribe ortho^s accoiTding to a discrete set of quantitative 
criteria, 

MFTHODOLOGV: We will measure the ground reactive forces, the forces carried in the orthoses and the 
kinematics of the gait cycfe. All of these variables will be measured through the enti re gait cycia 
Im. from heel strike to hm\ strike. The ground forces will be measured by a force platform which is 
standard equipment In our taborator/. This lystem measurei the orthogonal components of 
force applied to it from which the location and rr^agnitude of the f.irce vector leaving the plat- 
form can be calculated The forces in the orthoses will be detefnnined using strain gouge 
transducers to measure the mornents in the uprights throughout the gait cycl©. The kinematic 
data will be measured by using a 35 mm motion picture camera to record the position of the 
limb in space, with markers identifying the axis of rotation of the knee and specific locations of 
the foot These spatial data will be synchronized with measurements of the ground reactive 
forces and the moments In the orthoses. Kinematic data will also include stride length, cadence 
and phase of gail Flexion angle of the knee is also recorded. 

With the ground reactive force data and the kinematic data, the total moments In the leg and 
orthosis can be calculated. Then, by subtracting the moments measured In the orthoses from 
the total moments, the moments in the limb con be calculated. In addition, using the vector 
calculated from the ground reactive forces and the kinematic data describing the position of 
the knee axis, the flexlon^xtenslon moments at the knee can be calculated. Other measure- 
ments such as stride length, cadence and phase of gait are used oi control variables. 
The measurements described will be made on ten hemipiegic patients with varying degrees of 
spasticity, We will determine the ranges of force necessary to maintain the patient^s foot in 
function positions during the stance and swing phase. We will then apply an orthosis which 
provides only the force defined in the measurermnt re-evalyata his gait for knee stability and 
specific kinematics, 

FINDINGS TO DATE: Data have been collected on two hemipiegic patients. Sevanal problelms were 
encountered in taking this data: the ranges and phasing of the forces were considerably 
different than In normals due to spasticity, and a general pathologic gain, ia. inconsistencies in 
stride length, cadence and an ihobllity to walk predictably. After several attempts, the proper 
scaling within the ranges of the transducers was achieved. The data show considerable differ- 
ence befjv«en the pathological gait of a spastic hemipiegic and the gait of a normol subject 
who has had a flail ankle Induced by the use of periph&rol nen/e blocks. Further observation will 
be necessa^ before complete conclusions con be drown. 

APPLICABILITY: The dblllty of the hemipiegic patient to walk con molt significantly alter his ability to 
integrate into the community. This study aims at the development of a more sophisticated 
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appfMCh to bracing the patient. By quantification of the loss of function as well as the degree of 
function which Is reitored by vafious designs of orthoses, the npeds of each hanniplegic pafitnt 
can be nnet nnor© selectively, and fh#dang©rof over orundertofacing ih© patient will b© lessen^. 
A large segment of the population would be affect&d, sine© the information would apply not 
only to the 2 million stroke victims but also to other patients with upper motor neuron lesions. 

077 Evaluation of Long-Range Wheelchair Ambulation 

Mncipal investigotQr: C.G. Warfsn. M,PA 

Statysi Hmw 

^t©s: September 1977-D©c©mb#r 1978 

Castr Annual Projected Tofai $15,000 

RT Annwal $9,0SS RT % of Annual Total 74% 

Annual Report S&t&rmmi #16, Pag© 184, R»137 

OBJECTIVES: The objective of this study Is to evaluate the u^ of a third wheel mechanisnn In long-range 
ambulation by paraplegic persons of various lesion leyef sandtoconripafe Its advantages over 
the conventional wheelchair, and to deternnin© Its llnnitations In negotiating Inclines and in 
general nnanegvefabllity. 

METHODOLOOV; A third wheef will be nnade avallabi© to this Center by the Werkenrode Institute of the 
Netherlands. Any adaptations to allow It to fit American wheaichalrs con be made at the Center. 
It Is anticipated that these modlflcatloni wlK be minimal. Theevaluatfon v^lil be conducted on 9 
patients. 3 with lesion levels of T6 through Ti 0. 3 from T10 througti L3 and 3 with L3 and belov/. A sat 
of pre-test criteria will be established to ensure that each of the subjects ii capable of utilizing 
the third wheel mechanism. 

The firit evaluation will be a rate/diitance comparison to the two chairs on a level 0,6 mil© ovol 
track for a maximym distance of two mflei Rates of Qmbulatlon will be controlled by a speed 
controlled cart ot rates of 7, 9 and 1 2 kilometers per hour. The three trials will be performed in the 
conventional wheelchQtr and In the chair tJtillzing the third wheel The maxinnum distance travel- 
ed wi.'f be recorded. 

In the second phase of the study.sectioni of the Seattle bicycle pathvvayw be used toevaluati 
the ©ffectivenesi In ascending and descending inclines of 6%, 9% and 12% over a distance of 
1000 meters. The vefocity/distanc© evaluation will then be conducted In the f^o chairs at 4. 6, 
and 8 kilometers per hour, with distance recorded. The final evaluation will be an obstacJe 
course. Pefformanca w^ill be timed through a standardized system of barriers Including rannps, 
curbs, a sfalom and a concentric circle drill to establish minimum turning radius. Evaluation of 
Incline wfll be pafforfned on wet and dry pavement and over moderately rough terrain to* 
evaluate traction. 

FiNDINQS TO DATE: Ihe sample of subjects has been identifFed and a preliminary evaluation \% being 
conducted to determine thejrabirity to operate a hand-cranked ergometer. To date alt subjects 
but one hav^ been abfe to function at 200. 300 and 400 Kg-M/min. for sustained periods. Heart 
rate Is rneaiurod prlOf to exerci^ and fn the recovery period. These heart rates will be conrelated 
with those measured In the activities using the third wheal and m regular wheelchair ambufa- 
tion. This is done to establish a rough estimate of metabolic demand. 

Preliminary evaluations of the use of the third wheel in hill climbing show imi for 300 yords at a 
grade of 4% the third v/hee! is mof© efficient than the wheelchair; that is, the distance can be 
covered In 34% less time with no difference In heart rate. The maximum incilne on which this 
device is usable Is still to be established. 

APPLICABILITY: incroaslng the ability of the disabled to perform long-range ambuiotfon may be o signif 
cciht toctor in their abllltv to tak© advantage of community life, specifically an campuses and In 
local community actMries. it is also Important to consider the limitations this device might hove. 
One© they ore defined. It may be possible to engineer nnodlficotions necessary to overcome 
some of the limitations. 
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073 Devdiopment of a Portable Urine Flow Monitor 



Annual Report MemnQm 



Ifatus: 
Datdi: 

Coit; 



Principal Invesflgator: 



New 

October 1?77-Jyn© 1979 

AnnuQl $20440 
RT idmnual $13^0 

#16, Pogo iea,R=i3a 



Prejected Tefal $34,000 
RT % of Annual TotQl 64% 



OBJECTIVES: The objectjv© of this project Is to d&sign a portable s©lf=contained mechanism using avail= 
bit technology for recording the volunn© ond the time of voidlrig for the spinal cord Injured 
parson. The mechanism would be portable to the extent that it can b© attached to a wheel- 
chair and accompany the patient In his activities. It should be accurate to within 6 cc and be 
CQpabI© of registering time over a four hour period v/lth on accuracy of ± 30 seconds. 

METHODOLOGY: A mechanism would be developed to measure ond record the tinne and volume of 
voiding with an accuracy of 5 cc volume and v/lthin 30 secondi in time. It would use a damped 
beam balance or calibrated spring to vweigh the contafner into which urine flowed, Referobly, 
ttiis con to inar would be the disposable leg bag ordinarily used by the spinal cord Injured person > 
Ttie recording would be made by a modifi^ mechanlC0l clockwork used to drive q pressure- 
lensitlve paper disc chart. A stylus connected to the meaiuring apparatus would form the link 
between the sensor and the chart. Design consldefations would be: adequate rnechanica^ 
dampening to avoid artifact due to Impact of the mechanism; size, portability, ease of attach- 
nient to wheelchair, bed or frame; ease of cleaning and maintenance; and reliability 
The design of the mechanism would be carried out by engineering students at the advanced 
undergraduate level. A prototype rr^hanism would be developed and evaluated In the 
laborgtofy using flow calibrotion techniques to determine accuracv and reliability. Clinical 
trigis wifl be used todetermlne functional problems, Afternecessa^modification the nriectTanism 
would be packaged In a finalized prototype for cllncial use, possibly incorporating It Into a study 
of bladder management. The mechanism would also b# submitted to rndustiy for production as 
a clinical tTOl, Baiad on preflminan^ evaluations the mechanism might be produced for an 
amount reasonable enough to make It readily avaliabi© for clinical use, 

FINDINGS TO DATS: A system has been designed and several of t he components necessary to assemble 
0 prototype have been acquired. The key element of the recording system Is a mechanical disc 
recorder driven by a clock nnechanism. This element is small and spring wound and can be 
modrfied to perform recordings within the accuracy and reliability llnnits set. The transducing 
mechanism which issimilar in design too ^ring scale will effectively measure the weight of the 
urine as it Is accumulated in either a leg bag or a night collection system. This desfgn will be 
evaluated to determine the accuracy and reliability of Indicated vofurrie along wfththe damp- 
ing necessary to overcome the Inertial effects of activity such as wheelchair ambulation. 

APPLICABILITY: The greatest threat to the health of the iplnal cord injured person is renal infection and 
renal failure. This risk is directly related to the efficiency of the reflex of the voiding of th© bladder. 
Ccnsiderable Datient and staff time Ii> i^nt determining v/hen the patient has reached a 
f unctlanaf bladder status. This apparatus would provide the Information required without multh 
pie schedul© changes. It should therefore reduce involvement of personnel and allow patients 
to continue v/lth activities which would otheMse be Interrupted, In summarv. it would reduce 
patient ffustration, hospital time and expend. 
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OBJECTIVES: Among patients Identified as having significant amounts of operant pain and selected for a 
behavioral-bated treatment program: 

to assess relationstilpi among a series of maaiures of ctiorfg© in patient parformance or activity 
level at the beginning and end of treatnnent and at seiacted followup pointi; 
assess relationship between medical descrlptlvt data. MMPI scores and pretreatment Qctivitv 
baseline nnoosufes, on the or^e t^and, and amounts of chiange and durability of change througti 
followup. on the other, in order to identify predictors of amcgnts of treatment galns.^ 
assess changes between pre- and posHreatment esfinnates of health care utilization costs. 

METHODOLOGY: 

SubJtots: The population sfudied will be arsons with chronic pain problems who have been 
occtpted for treatment In the operar^t pain treatmont program on the Physical Medicine and 
Rehabilitation Service. These o^ persons 20-70 years of age who have a chronic pain problem of 
at least six months* duration which Interferes slgnifrcontly wiih their functional activity level 
In adirion. these patients have a significant component of operont pain; ie,, there is a learning 
component to the pain proDlem^ as ©voiuated by a psychofoglit experienced in the evaluation 
of operant pain, as waJi as one or more physicfons experienced in evaluating pain problems. 
Mater iQls: The Pain Data Prolocot. Activity Diaries, physicldn evaluation data, and the Minneso- 
ta Multiphasic Personality Inventory (MMPI). and daily records of physical and occupational 
therapy octivftfies will be used. 

PfQQ^dumi Patients who o^ salected as potential participants in the Operant Program are 
brought into the hospital on the Physlca! Medicine and Rehabilitation Service, tor 7-10 days 
there Is a "baseline" period whe© baseline levels are taken for activity in physical and 
occupotional therapy and, if necessary, there may be further evaluation of the pain prablem, 
During this period jMtients will be given their usual medication on an *"as needed" basis, with 
records kept of amount given and time pattern usage. At the end of the baseline period a treat- 
mentprogrom will be drawn up. the pr^ram will be explained to the patient and his/her sign ifi- 
cant family mamber orfriend, and, If accepted by the patient and friend, treatnnenf wtri begin. 
The in^tient treatment phase generally lasts 6-8 weeks, during which the patient participates 
in physical and occupational therapy activities wtslch start out in small amounts and increase 
dally, vocotionol counsalinQ and job station activities, programmed recreationof activit/. 
sessions with psychologists. Medication is put into *'cocktair' form; i.e. put into a cherry syrup 
vehicle Is given on time^ontlngant bails, and amount of medication In the vehicle is gradually 
reduced. Patients are positively reinforced for increase activity for recreatian activiftes, for 
socialiEQtbn. Pain complaints and nonverbal indicationis of pain are given neutral responses, 
At the end of the inpatient phase, a one-to-two week outpatient program goes into effect. The 
patient initially maintains his/her inpatient schedule but lives outside the hospital and comas in 
dally. This is gradually generalized to include more ov^y from the hospital activities. 
Data during treatment will be collected as fdbws. Activity diaries will be completed by the patient 
daily and collected weekly throughout the Inpatient and outpatient phases of the program. 
Physical and occupationol therapy activities will be recorded at each ^ssion and records will 
be kept. An MMPI will be cofTipleted by the patient at discharge. 

Follow-up data will collected at three months, si>c months, one year and two years post- 
discharge. At three monthsv one-year and two-year follow-yp, a vm%k of activitv diaries will be 
completed by the ^tent, and the foltow-up sectton of the Poin Data Protocal wiTI be admlnls^ 
tered to the ^tlent (Includhg data on health core utlllzatioa incame, activities). At those 
times, the Social/Leisure form ond a brief questionnaire recording vocational or employment 
status will also be completed. 



Dd^©i' July 1977-Ocfob@f 1979 

Colt: Annual $27,048 

rT Annual $9,775 
Annual Repcrt Reference: #1^, Page 216, R*i39 
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Data Analysis! The continuous score variables can bfe assessed by correlational analyiis. 

Variables yeilding non-continuous data we likely to requir© non-parametric methods for analy- 
sis. The precise methods to be used vwill in turn be influenced by the size of the ''n" and by sex 
distribution considerations. Statistical coniultation wilt be drawn upon to assist in selecting the 
most appropriate methods for analysii of those data. 

Such items as number of hospltalliations, number of surgeries, nurriber of physician contacts, will 
requir© non-parametric item tolly ocmparlsons. Other measures such as days in hospital and 
dollars for nnadlcations, and dollar measures derived from estimatesof costs of the various health 
care utilization activities can b© analyzed by simple t tests, comparing pre- with post-treatment 
data. 

FINDINGS TO DATE; A routine system for coltecting and collating data has been set up. and □ limited 
number of patients have completed treatment since the Institution of the data protocol. Owing 
to construction and remTCleiing the number is somewhat less thorn anticipated, but is being 
caught up. 

APPLICABILITY; Referenc© has been mad© to the Clowers survey showing that 1 3% of new DVf? clients in 
the State-Federal program of Region X of DHEW are identified as having the disability of chronic 
low bock pain. That figure alone establishes direct relevance to rehabilitation. 
Patients treated in this pr^ram In the post have averaged 7 years since onset and 2 J major 
surgeries for their referring pain problem (Fordyce et a 1, 1973). All patients treated have under- 
gone multiple treatment programs prior to entering the operant program. Clearly, the more 
conventional treatment approaches have failed to solve the problem or the patient would not 
coma for help. This means that a significant percentage of the labor force, and of vocational 
rehobiHtotlon case rolls, include workeii for whom treatment Is foiling to resolve their pain prob- 
lems, The success of the behavioral approach and Its rapidly exjoonding application throughout 
the country, support the inference that this project has direct relevance to rehabilitation. 

OAO Rslationshipi Among a Set of Behavioral Measures 
of Chronic Pain 

Principal Investigator: Wilbert E. ^rdyce, Ph.D. 

Status: New 

Datest July i977-Oe!ob#r if 79 

Cost! Annual $22393 Projdated Tofol $67,000 

RT ^mal iBfiU m % of Annual Total 39% 

Annual Report R^ferenee: #16, Page 228. RH40 

OBJECTIViS: To study thie inter-correlations of d set of behavlorally-based measures by using o "connpar- 
able forni" reliability assassmentitrategy, Thisobjectiv© can help to assess the utility of behaviofal 
measures and to identify rBdundoncles In measurement which can be eliminated. 

To study the relationships between the behavioral measures and pertinent other information 
abouf the patients, Ttiii objective can help clarify the natureandextent of relationship behvean 
medical and behavioral measures and between personality test patterns and behavioral 
measures in the chronic pain patient. 

METHODOLOGY: All subjects will be patients referred for evaluation of chronic pain problenns. Each 
patient will be examined by one or more physicians, one of whom will complete the physician 
derived elements of the Pain Data Protocol. Data are obtained three ways; physician recording 
of axaminatlon findings and of his/her ratings on elected variables; patient-derived informa- 
tion obtalr>ed by a professional who intervlevs^ ^tient and spouse and either records patient 
verbal report or monitors the patient in completion of checklists, data obtained from two weeks 
of pre-examlnatlon patient rtcording of activity level of diary fomns, and patient recording of 
MMPi responses. 
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Eventually som© formof multlvariateanaiysisfs antlclpcited. But th© present proposal is limited to 
Inter-relatlonshlpi; accordingly, the major statistical approaches used have been selected 
according to whether th© measures under consideration are ordered Into nominal scales, 
dlchotonrious varlcibles. or more or less continuous data. 

FINDINGS TO DATE: A total of 73 subjects have received all elements of the Poin ^ta Protocol, if the 
current rate of accretion of data continues, sufficient data should be in the computer to 
permit meaningful analysis by 7/79. 

APPLICABlLiTV; There are not as yet available precise numbera indicating the rat© or percentage of 
adults having chronic pain problems, The evidence ^ems clear that there are many and that 
they present a major burden In suffering. In health care utilization costs, and in expenditure of 
wage rtplacement funds. Moreover, the load is particularly high In the labor force, the popula- 
tion which is of parficuiar interest In rBhabilltaflon. 

This project addresses It^lf to one of the basic problems in the management of chronic pain; 
namely that of identifying the score and extent of the problem and of how to assess treat- 
ment programs. 



061 Quantification of Efficiency of Apliaiic S 
Oral PIcture^Descriptlon Task 



s on an 



Principal Invtstlgotor: 
Status: 

Cost: 

Anriual Report R9f@rence: 



David R. Beukelman, Ph D. 
New 

Juna 1977-Jun© 1978 

Annual I4jia 
RT Annual I4J15 

#16, Page 3oa, R^i43 



Projected Total $4,715 
RT% of Annual Total 100% 



OBJECTIVES: To develop an objective, reliable and cllnlbal useful method of quantifying language 
pefformance from language samples of aphasic speoken; to collect normative doto, and to 
determine If the sampling and quantification procedures developed in fhis study are sensitive 
to severitv of aphasia, course of recovery, and non-f|uant/fiuent classification, 



METHODOLOGV: Subjects will be asked to describe the *'cookie theft picture" from the Boston Diagnostic 
Aphasia Examination, v^hich Is commonly empioyed as a stimulus picture for evaiuotion of 
aphasic speakers. The analysis of the speech samples will Include several measurements; 
1. spaaking rate (syllablts per minute), 2, oral communlcatlm efficiency (different concepts 
producad per minute) and 3. oral communication efficiency Incorrect grammatical structure 
per minute. Normative, severity and types of aphasia data will be collected and analyzed. In 
addition, the affects of recovery will be demonstrated over time. 

FINDINGS TO DATE; Normative data was collected from 48 normal speakers. Data was collected from 
45 aphasic speaker! ranging from the 50th to the Wth percentile on the Porch Index of Com- 
municative Ability. Five of the ten aphasic adults projected In the original proposal have been 
follov^ed over 6 months of recovery, 

APPUCABILiTY: The documentation of improvement in communication function, the evaluation of high 
level aphasic persons, and the assessment of language function In running speech is cPosely 
related to the social vocational and comnnunicatlon rehabilitation of persons with aphasia. 
Th© pfocedures examined In this study may improve our ability to asses the communicative ski III 
of high level aphasic patients as the skills relate to vocational and social activities, These proce- 
du^s may also permit the aphasic patient to be aware of his continuing progress as he reaches 
levels of performanc© to which th© standard tests are Insensitive. 
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082 Comparison of Methods to Reduce Shear and 

DIsplacennent tn the Use of a Reclining Wheelchair 



Cost: 



Frin€lp€l tnvesligatef: 
SfcitUS: 



Annual Report Refdrence: 



CO. Wdfren, MPA 
New 

Jun© 1977-D©e©mb#r 1978 

AnnuQl $S,17S 
RT Annual $5,1 75 

#16, Page 192, R-14S 



Prajested Total $6,000 
RT % of Annual Tefal 100% 



OBJECTIVES: The objectives of the study are to quantify the effects of the ttiree proposed mechanisms: 
1 . relTCQting the axe% of rotation of thi© whTOlchialn 2 incorporation of a powered silding seat 
or 3. using a sliding back mechanism. From this infomnatlon. the optimum method of reducing 
the displacement betv/een the person's body and the seating surface may be established. 

METHODOLOGY: The most Important factor to be measured as a criterion fgreffectlveness of chair modi- 
fication was found to be displacement of the body relative to the seating surface. To be able to 
mal<a this rTiea.surem©nt mor© accurately, a powered reclining wheelctialf with a powered 
sliding seat was modified to incorporate a low friction counterbalanced sliding bacl<( Figure 1 ), 
The choir was then instrumented to nneaiure the angular change of the bacl< relatls/e to the seat 
to record diiplacement of the sliding back, the sliding seat and any motion of the subjecfs 
lower trunk or leg segment. This was accomplished using precision rotary and linear potentio- 
meters. The extent of the displacement will be proces»d by an extant data acquisition system 
and computer Quadriplegic pereons for whom a powered reclining wheelchair might be 
Indicated will be selected as subjects forthe study They will be placed in the choir on o standard 
cushion and positioned until they are satisfied that they ore comfortable and in a normal posi- 
tion for them. The choir will be reclined 50 from the horizontal and held in this portion for 3 to 4 
minutes, then elevated to the 80° position. The patient will be repositioned if he feels it necessary 
and the prcK:edure repeated. This process will be repeated 7 to 10 times with each of the various 
conditions of the chair controlled (i,e. fixed or sliding seat, fljced or sliding bock, or both fixed). The 
dgto will indicate which mechanisms produce the least displacement of the body with respect 
to the chair It will also b© used to determine through geometric calculations the center of 
rotation of the body and the effect that altering the axis of rotation of the wheelchair may have 
on further reducing displacennent 

FINDINGS TO DATE; The mechanism to provide a low-friction, counterbalanced sliding back and to 
measure the displacement of sections of the chair and of the body were designed and fabricat- 
ed as shownin Figure IThe systenn was evoluotKl for valid accurate measurement ofdisplace- 
mant and vvos determined to be pliable in making these measurements. Pilot runs hove been 
completed using both normal and quadriplegic persons. The limited data we currently ho^^ 
quadriplegic persons indicate that the greatest body displacement occurs with the fixed seat 
and fixed bock, as was expected. This displacement Is reduced when either the sliding seat or 
the sliding bock Is used, and the least displacement occurs with both the sliding seat and 
sliding bock Data have not yet been analyzed to determine the centerof rotation of the wheel- 
chair may hove on further reducing displacement. 

APPLIC/^BILITV; This project has a distinct advantage In technology transfer, because It involves collobor^ 
ating directly with the wheelchair industry to evaluate the optimum meth^ to solve the problem. 
The findings, we believe, will be directly utilized by industry to produce a mechanism to resolve 
this problem for the severely ^rolyied Individual, 

Determining which methods of elimiinatlng shear and displacement for the severely paralyzed 
person vyould Include quadriplegics, people with multiple sclerosis, post polio, congenital 
defects of the spina etc, Th© improved reclining wheelchair may considerably modity the soc^ 
and vocational rehabilitation goals of this category of patient 
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083 Effects of Different Treatment Modalities on Range of 
Motion in Hemlplegic Patients 



Principal Inveitlgaton Sharon Greenberg, O j.R. 

Status: New 

Om\B%: January 19?S^Jun© 1978 



Cost: Annual $2,004 Proj©cf#d Tefal S2,0Q4 

RT Annual 12,004 rT % of Annual Tefal 100% 

Annual Report Reference: #14, Pag© 270, R-146 



OBJECTIViS; To test th© hypothesis that there will b© a greater increase in acti\/©iibow©Ktension in those 
hemiplegic subjects treated with kinesthetic biofeedback as compared to fhose treated with 
conventional occupational therapy, or tho^ treats with a salf-exercis© (range of motion) program. 

METHODOLOGY: Subjects will be matched according to age. sex, and gerieral functional status; half will 
have o right henniplegia and half will present a left hemiplegia. Using a random number tabia 
subjects will be divided Into treatment groups with equal numbers of right and left hemiplegic 
subjects In each group, 

An Initial and final assessrrient of range of motion and functional skills wMI be completed on 
each subject. Group I subjects will receive audio-visual kinesthetic feedback through on 
electrogoniometer strapped to the lateral aspect of the involved arm with the fulcrum at the 
elbow Joint Atrip point will be sat at the extreme of active elbow SKtenilon and a one inch green 
light will be activated when the subject Is able to attain or surpass that range of motion, Group 
H subjects will be treated using conventional occupational therapy which has been determined 
polling eight occupational therapists in thegreaterfeattie area, Group ill subjects will be taught 
a self range of motion program for elbow ©jctension which they will carr/ out at home. The exer- 
cises wilt be revised as necessary at each session. 

Each subject will serve as his own control in assessing the range of motion differences before and 
after treatment. The change between degrees of Initial and final active elbow range of motion, 
scores on the Jebsen^aylorhand function test and the arc of function work spoce will be com- 
pared through analysis of variance between the three treatment groups and the sub-groups 
(right hernipfegics, left hemlplegics) within each treatment group/ 

FINDINGS TO DATE: Nine Subjects have completed their treatment programs, three in conventional 
occupational therapy, four In kinesthetic biofeedt^ck. All have expressed satisfaction with their 
therapy. 

APPLICABILiry: Kinesthetic biofeedback may serve as on adjunct to present rehabilitation therapeutic 
practices by relieving dlsabilty, Increasing functional use of involved ©xtremitjes, and permitting 
efficient use of time, space and professional services. 
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Baylor College of M#dloln# (RT-4) 
Mediool Rehabilitation Roiearoh and Training 0#nter 



CORg AREAS 



The Oomprehensiv® Rdhabllitatien 
of Persons wltti ievere Spinal Oord Inju^ 

Describing and analyzing the mechaniims of the functional limitations and 
disability that are Involved, devising new and mareaffactlve treatment procedures, 
avaluating systematically the outcomes of specific rehabilitation services, 
developing Improved services that will enable persons with severe functional 
limitations to live productively in the community. 



Sehabllitaflm of Patlonis 
with Isahemie Hesrt Dlstase 

Ivaluating the effects of reconditioning 
exercise for these persons and the physical and biochemical bases of these effects. 



SehaviiirsI iQalogioal itudlai 
of tho OQmprehensIvs ^ehablllfcitfon Prooass 

Assessing the patient's progress both inside and outside the hospital and the 
effectiveness of specific rehabilitation programs. 



l2#hsblllt€tian^Relat#d Appllsatians 
af Blasttreomatria Mtttiadalagy 

Rehabilitation-related applications of blostereometric methodology to providing 
precise quantitation of the thfee-dimenilonal gTOmetry of body deformities and 
limitations of motor functioning. 
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084 Longitudinal Analysii of Patient Behavior 



AnnUQl Report Referenee^ 

OBJECTIVES; 



Prinelpat Invetfigator^ 



Sfcituii 



Complefed 

May 1973-S©pt©mb©f 1977 

Mnual $143^30 
RT Annual $133201 
#16, PQgoA-134, RH3A 



Projected Total $281,765 
% of Annual Total 93% 



1 CQmpletion of the basic, descrlpflv©. longitudinal data bas©^ 

2. Continued development and rogtlnization of loglstlcaL analytical, and support procedures for the 
acquisition, coding, storage. retrievoL and displaying of longitudinal performance data, 

3. Behavioral study of the natural history of treatment outconnes in spinal cord Injured persons, 

4. Development of techniquei for measuring performance and adaptation after diicharge 

5. Selection and development of clinically relevant indicators of patient performanca 

6. Refinement and efficiency In procedures for gathering data. 

7. Continued ©xpaniton of the conception and assessment of health status In terms of patient 
perfornnance, 

8. Continued practice at clinical us© of LFA data. 

9. Development of on approach to evaluating treatment programs in terms of their impact on 
patient pefformance 

10. Validation of other measures. 

11. Packaging, dissamlnation, and des^topment of procedures to troin health care professionals to 
use and apply the LFA 

12. Preparation for clinical application and testing. 

METHODOLOGY: The most important step toward achieving the objectives was the completion of our file 
of data. The gathering of the data was the contend within v\/hich we developed proceduresond 
tested reliability. The pool of data provided a growing set of illustrations and case studiesfor use 
in educational meetings and clinical activities. More Importantly, the data pool provided the 
necesiary longitudinal picture of the aftermath of spinal cord injury fram vvhich procedural 
refinements and belt Indicators of functional performance could be developed (see Project 
R^176> 

During the project period, we obtained the following information: 

1, Observational data from five days each week of hospital stay for 16 SCI patients (172 patient 
weeks In the hoipltal), including more than 29,000 Instances of patient performance, classified 
by ^/pe, location, date, time, involvement by others versus unaided execution, and self-Instigation 
versus other instigation. 

2, Continuous instrumented data on time out of bed from the rest ttme monitor for 45 SCl patients, 

3, Continuous data on wheelchair mobility from the odometer for 13 SCI patients. 

4, Weekly subj^tlve estimates by staff members of Independence and mobility during the hospital 
stays of five patients. 

5, After discharge, day-long records of activities, locations, and socio! involvements, obtained every 
ten days on ten discharged SCI patients. The periods of follow-up varied from three months to 
30 months. 

6, After discharge, wheelchair mobfllty data (odometer), obtalnsd every ten days from three dis- 
charged SCf patients, 

7, After discharge, assessments of the r>#gotiability of the home environment, obtained eve^^ four 
v^ks from nine discharged SCi patients. 

This Is the most ©xtensiv© set of information ever as^mbled on the actual fynctional perfor- 
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mance of SCI patients overtime and It pfovid0s(a)adticrlptlonofthiedonriainofp€^ 

after SCI and (b) a sat of data from which the b#st Indicators of ^tient status and progress can 

be selected, 

FINDINGS TO DATE; 

This lactlon presenti results in terms of the objectives discussed above. 

1 Compietion of tha longitudinal data base. Objective achieved. The file mcludes partial date on 
67 patients for various tests and procedural developnrients. as well as longitudinal data (in- 
hospital, post'hospltal, or both) on 62 patients, enough to support the varloui analysas. 

2 Continued development and rogtinizatlon. Oblecttve achieved. Procedural manuals and 
descriptions have been prepared for oil of the nnajor components of the system ixcept one 
(coding of telephone interview data), v#iich Is being prepared, 

3. Behavioral study of the natural hlsto^ of treatment outcomes. Objective F^rtlQlly achieved. With 
a data pool as large as ours, this Is the kind of activity that will inevitably oontinu© for some time. 
For example: Common wofklng opinion annong rthabtlitatlon professionals has It thata potienf $ 
degree of idle tirm is a seniitlve Indicator of progress; I.e., advanced patients are Idle for smaller 
proportions of time, Contrary to that view, we find that the amount of Idle time is not an Indicator 
of progress and that idle tinne remains quite stable throughout the hospital stay. Changes In what 
patients do during nonldle perils ore the important Indicators of progress, 

4. Development of techniques for measuring performance and adaptation after discharge. Objec- 
tive achieved. In this crucial area of follow-up an monitoring of clients outside of the hospital, we 
hove three techniques that are ready to use; Le., they have off4he-shelf status. One lithe wheel- 
choir odometer (Ale^cander, 1977). The second technique Is the telephone Intervlevv method for 
monltorlrig performance (Widmer, 1978a 1978b> The ^onneter and the telephone method ore 
inexpensive, simple to learn, and simple to use. The third prTCadur© available is the negotiabiilt/ 
survey CNorris-Baker, 1978a, 1976b), 

5. Selection and development of clinically relevant Indleatoii of patient performance. Db|©ctlve not 
achieved. Although we have the data base and some itrong hunches about best Indicator, the 
selection of the indicators has not been completed under Project R-136. 

6. Refinement and efficiency In procedures for gathering data, (g) Reliability. Ot^flv© achieved 
forall componenti of the work (Dreher, 1975; Crowley/1976; Bailey, 1978; Widfher. 107Ba 1978b; 
Norrls^Baker, 1978a 1978b; Alexander 1977; Stephens. 1978; Wiener, 1978). (b) Shorter tech- 
niques. Objective achieved. Information gathering procedures have t^n streonillned into 
usable form In all components of the work. When the Issue of which Information together Is solved 
(Objective 5), the monitoring ^ckages will be complet©. (c) Substitute mtasures. Objective 
partildlly Qchleve^. When the analyses of theoveroll data file are finished under Project R-l 76. we 
will hove Q definite picture of those dlrr^nsloni of patient perfomnance for which the outHsf-bed 
rneosure and the odometer measure sen/e oi IndlcotofB, 

7. Continued ejcpansion of the conception and asse^ment of health status in ehfonic disability, 
Objective ochieved, AJthaugh we would always like to sro more impact, the efforts at dissemina- 
tion and utilization (see below), as wall as the centrgilty of our wortc In Dn Roberto Tfl©schmann*s 
itote-of-the-ort evaluation. Indicate signrflcont progress. 

8. Continued practice at clinical use of performance data. Obte^lvecichieved. W© participated as 
full members of three clinical teoms In cha^e of patients we studied. Severaithings have bec^^ 
clear from our involvement In clinical services. First. LFA data represent Infoimation that ii not 
available from any other source, Second, LFA data pmvlde staff members a coordinated and 
unifled reference point for discussing th© patient that often is nonobvious and which cannot 
readily be Induced from the separate sefvlces. Third, Staff nnembem appear very soon to become 
quite dependen t on the presentation of LFA data, wh Ich Indicates that they attach Nportance to 
these data Fourth, staff memben quickly come to appnMlate objective, reliable, quantitative 
measures to replace their subJectK^, individual Judgennents. Finally, as a result of regular ejc^sur© 
to LFA OQta, we find cilnlcal staff becoming more reflective and critical about their om\ observa- 
tions of ^tients and the rehabilitation process, 
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0. Development of a general approach to evaluating treatment pr^ranns. Objeeflve achieved. 
Findings from our work with obsen/atlonal monitoring, out-of-bed nneasures. odometer methods, 
and negotiability measures suggest that program impacts on client performance can b© evalua- 
ted with great sensltivltv, both at the individual and group levels. 

10. Validation of other measures. Ob)«tlvt not aehleved. W© did some preliminary comparisons 
beNvMn LFA data and TIRR^i ivaluation of PeTOnal Independence (EPI) and weekly subjective 
staff estimafes of patleit prepress. W© hove not liod the resources to administer another major 
scale on a regular basis, Thus, this important objective will be shifted to Project 

11 Packaging, dissemination, and training. Obl#eflye achieved. Training procedures ore stream- 
lined, procedural manuals are printed (except one, VA/hlch will be finished soon), and parts of the 
system have already been applied in many other sertings, 

1 2. Preparation for clinical application and testing. Objective largely achieved. When the reduction 
and election analyses are completed under R-1 76, this effort will be complete. 



085 Exercise and Lipid Profile In Ischemic Heart Disease 



projecfed Totol $316,000 
RT % of Annual Total 97% 



OBJECTIViS: 

I To Obtain leads and trends regarding mechanlims by which physical e^cerclse might hove a 
protective effect on patients prone to or affects by Ischemic heart disease; 

2. To understand better the changes inducted by phyiicQl activity on the biochemical "mlliieu'Mn 
to help in designing programs of physica! activity aimed at reconditioning people affected by 
"hypol<inetic dieses" and rehabilitating patients who have hod myocardial Infarction. 

METHODOLOGY: 

I Three groups of subjects are being studied: healthy nnen, men who have functional signs of 
ischemic heart disease (without myoGaFdlal Infarction], and men who have already had myocar- 
dial Inforctloa 

2, Each group will be subdivided Into a subgroup v^ith an exercise program and each subgroup will 
undergo periodic testing to assess worlcing capacity and follow the changei In several blochem- 
Icoi parameters, 

3, The overall plan of study Involves the collection of clInicaL physlologlcaL and biochemical data, 

4, Physiological measurements are ba^ on the eleGfrocardlogram, phonocardiogram. carotid 
pulse, and pulmonary ventilation of oxygen and cai^n dio^cide concentrations In expired gas. 
The biochemical studies consist of the determination of sewm or plasma concentrations of 
plaima lipids, lipoproteins, glucose, uric acid, Cortisol, and ACTH. 

5, Statistical techniques will be used to ascertain If changes in the measured parameters show any 
relation to physical activity and Ischemic heart disease, 

FINDINGS TO DATE: Data collection for this project was terminate on April 3 1 1 977. A total of 1 264 studies 
were made on 760 male subjects during the 56 months of data collection. Atotol of 220 c^rsons 
were studied one or more times since the original evaluation. The distribution of subjects with 
the three clinical groups and according to their parttcl^tiori in a reconditioning exercise 
prc^ronn is as follov^: 




Principal Investigator: 

Status: 

Dates: 

Cost: 

Annuol Report Reference: 



D. Cardus, MJD. 

Complated 

May 1972-Aprll 1978 

Annual $113433 
RT Annual $115,633 

#16, Page AH 95, R^l 39 
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Htalfhy IHD w/o Ml IHD w/ Ml Total 

ixercis© 78 22 44 14 

No Exercise 35 19 22 . u 

Total 113 41 66 220 

The data collacted on these 220 patients inclusive of descriptive, anthroponnette blo«^ lipids 
(with glucose and uric acid), maximal work capacity and pafameteri of the submaximai work 
art being ©ritered Inta a computer data file, ACTH and Cortisol determlnQtioni were made 
before arid after the exercise test and following exercise training In a limited number of subjects. 

A final report on the results of the analysis of the data obatined in this study is being prepared. 

APPUC ABILITY: Programs for th© prevention of IHD and reconditioning of persons who have had a myocar^ 
dial infarction have been for the mosf part Ineffective. Adequate programs are needed for 
prevention, reconditioning and rehabilitation of psrsons prone to the disease. A better understand' 
ing of the dlieaia is nacssiary before adec^uQte programi can be deilgn©d> This study should give 
an Insight of the changes Induced by physical activity on the biochemical ''milieu" of the body. 

086 Retention of Habituation of Reflex Activity Mediated by 
the Transected Human Spfnal Cord 

Princlpaj Investigator: M J. Fuhrer, Ph.D. 

Status: Completed 

Dates: July 197a^D^ember 4?77 

Cosh Annual $59|920 Frojeofed Tolai $^34,000 

RT Aiinucil llOMa RT % Of AnnuQl Total 18% 

AnnuQl Report Refereno©: #16, Pag© A-1, 

DBJiCTI VES: After hovirtg developed a basic experiment paradigm for demonftratlng retention of habitua- 
tion of the flexor reflex In spinal man* additional studies were devoted to: 

a. Qsse^ing ttie degree of retention as a function of the time since habitijatlon training; 

b, determining th© effects on retention of continuing habituation training beyond the point that 
reiponalveness Is extlngulihod; 

0. eitabilshlng whether retention is prolonged by widely spaced applications of th© habituating 
stimulus during th© retention Interval; and 

d. investigating whether more p^nilitent retention is achieved by distributing hab ituotion training over 
Q normal of dlicret© periods. 

IV1ETH0DOLOGV: Each study involved a minimum of nine male patients with a functionally complete 
transection of the cervical spinal cord of mors than 1 2 months duration, the rawand integrated 
EM© activity of the tibialis anterior muscle and of the rectus femort^ was recorded unilaterally 
from the leg to be stimulated. Constant-current, electrocutaneous stimulation was applied 
thnpugh clip^n electrodes attached to the mid-plantar suitace and to the dorsal aspect of the 
foot at the base of the fifth toe. Habituating stimulation was applied at th© rate of 1/sec until all 
f responsiveness was extinguished. Following a stimulus-free retention inten/al that varied 
depending upon the particular study invoiv^. the series of 1/sec stimulation was reinitiated 
and continued until extinction was obtained. 

FINDINGS TO DATE: Differences in the degree of retention as a function of the duration of the retention 
interval dependad importantly upon the measure of the retention that was analyzed. Generally 
speaking, howeven the degr©© of retention was a monotonic, inverse function of the duration of 
the interval, with retention being much more marked after the 3-min, stimulus^free inte^ai than 
the 21=min, interval. 

No distinctive Influences were attributable to continuing applications of the habituating stimulLe 
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offer roiponsiveness wds extinguished, regardiess of whether retention was as^esied in termi of 
the number of tnais to extinction or indices reflecting the magnitude of EMQ responses, Sinnilafiy, 
continuing repetitlvi stimulation after extinction had bean achieved had no discernable effect 
on the Extent of sponfraneous recovery* foliowfng the 3-mln. itlmuius-free interval that was main- 
tained In each ©cperimentai session. 

Application of the habituating stimulus at 30=s©c intervais during a 3-mln retention Inte^ai had 
a highly selective ©ffecf on the degree of spontaneous recover/ and no effect whatsoever on 
the retention of habituation. These findings support the hypothesis that spontaneous recovery 
and the deg ree of retention may diffefentiy refiect the persistence of a prior hlston^ of stinnuiatlon. 
A substontially greater total number of habituating stir^ulus was required with distributed 
habituation rralning than with massed training, it was not found, however, that distributed and 
massed habituation training had different effects on either retention of habituation or spon- 
taneous recovery, These findings suggest that spontoneous fecovery and ^tentlon of habituation 
are infliuenced not so much by the manner in which inhibition is developed during habituation 
training but rather by the degree of response strength present at the termination of habituation 
training, 

APPLICABILITY: By using cofe^liy programnned electrical stlmu lotion of the skin or of peripheral nen/©i lying 
just underth© ikln. Intrinsic neural control mechanisms can be brought Into ploy which ©venture In 
reduced tmrnx ^^ctlv^^^. After thie potentiailtlea and limitations of this dpproQch have been estab^ 
Hshed, it wll I be possible to sp^ify biomedlcQl engineering requirements for developing practical 
method^. of functional electrical stimulotion to eliminate ©Kce^ive ref Isk activity (Including muscle 
spasmp and exaggerated sweating) which Interfere with the residual capabilities of these patients. 

087 iMalysis of Information Processing Training for 
the Severely Disabled 



Principal Inveitigotor: M. Scinderson, B J. 

Sfotys: Compltted 
paf#s: July i975^MGy WB 

Cosf: Annual $4^677 Projected Total $38400 

RT Annual $4477 % of Annual Total 100% 

Annual teport Referenoe: *i6, Pag© A-26a. M70 

OBJECTIVES: 

1. To dernonstrate the feaslbijity of placing luitably trained, severely disabled personi In the varSoui 
fields of Informotlon processing including keypunching, communicatiri^ magnetia selectrid type- 
writer, tape cartlflcatiDn, key-to-tape entry and remoTe terminal data entty. 

2. To develop effective ^ocedures for selecting suitable, severely physlQally Impaired troirieei and 
to create effective training progrnms for them In the otm of Infomnotlan processing. 

3. To demonitrate the feaslbjitlv of obtaining suboontracts from business that produce revenue for the 
program and give trainees aofual productian ©J^rlence before on ottennpt Is made to place 
them In fulltime career position. 

4 Tq Bm\orB m feasibility of dweloping a skllli training prograrn that vj\\\ allow even the mosi 
sdverely phyifcally llfnited individuals to obtain productive Jobs In data proceialng. 

IVlETHODOLOGV: The procedures which will be tollowed can be divided into thr^ ^tions. 

1. Client tralnlrig - ^verely dlictoled clients will be screened for appropriateness and those oo^ 
oepted will trained on the CMC/ST, ATS, keypunch or tap© certifier. The pr^rom Is flexible In 
lentfh. with an overage training time of 3 monttis. Every effort will be mad© to obtain Jobs for those 
completing training. 

2. Bi^ln©^ devefoprnent - suboontracts will be obtained from Houston area busIriSs^s to giv© 
trainees ©>perie nee on prcx^uction oriented Jobs before they are placed. 

3. Computer program evaluation - programming training courees will be evaluated to determine 
feasibHity for training the most sev^^eiy disable. Placement efforts wlH be mad© for all who finish 
such a couRe. Average training time: 6 to 8 monttTi. 
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FINDINSS TO DATE: Of fh& siKt©#n clients seived by PIP in the daia entry training program, eleven were 
severely disabled. Sk were confined to wheelchQifs, two ombglated with crutches or a walker, 
one hod sever© arthritis In remisslori which affected both her gait ond use of her hands, and two 
hod emotlonqi dlwbilltres which had led to hospitQiiiation on several occasions, Of these 
eleven clients, seven have been plac^ In jobs (one subsequently lost his due to personality 
pfograms). two were referred to In-depth evaluation programs at TIRR, one moved to another 
state, one changed to training In Nter^raphics and one dropped out for major surgery. 
Being confinea to a wheelchair did nothannpertrQiinees in any of the majorarsai of training. The 
taper certifier vvas not mc^ified to allow access by wheelchairs since Its use as a training tool for 
large nunnbers of clients was not anticipated. The typewriters were mounted on adjustable 
tables which had roonn underneath for foot p^dats and v^heels. The keypurich machines were 
raised when necessary to allovu^ accesfr by whMlchalr. 

One of the primary characteristics that became Increasingly important to the screening 
personnel before clients were chosen for training was the desire to woric. The training Itself was 
not found to be difficult tor the trainees. Much of the trQinee's time was spent In improving work 
habits and Increasing motivation for holding a Job. Very few clients were dropped from the 
progfom due to lack of skill or ability to improve. Most o^ ttie problems encountered had to do 
with poor ability to relate to people or desire to be Independent, 

One of the goals of the PIP Projecf was to determine which areas within the data processing 
field would prove the most profitobfe in terms of placing persons with disabllitlei. The area which 
seenned to have the most promise fortralnees is ktypunchlng. This is due to tw^ the skills 

are relatively simple to learn and the Jobs are readily available. As with all areas which have 
b#en developed by PIP during the first two years, keypunch dennands almost full us© of hand 
and arm nnuscles. It Is. therefore, not suitable for clients with upper e^ctremlty involvement. 
Another goal of PIP was to determin© If subcontract work could be generated to help offset 
program expenses so that it could continue without grarit support and to provide a means of 
cilenf s earning money while training. Subcontract work in general did not develop to the extent 
that was orlglnQlly projected. There are several reasons for this. First theprogram had Just recent- 
ly grown to 0 point where there would bff enough iproductlon ready workers to be able to handle 
any sizable job. Second, because of the time constraints which usually surround keypunch Jobs 
(overnight turn around), it was Impossible to accept Jobs as Inltraf trairiing tools. Clients need to 
heave reached q c##taln rate of production befor© It Is pos$fbleforthemtc^e3<ecuteajobwlthlna 
short deadline Th# most profitable area for trainees seems to be in text editing and nnanual 
preparation using the MC/ST. The turn around tinrs© on jobs is not as great In this area, 
f n support of th% fourtr^ objective. PIP Joined with GoodwiN. IBM and TRC to evaluate connputer 
programming training. The major research activities during the 1976-77 year were directed 
towards this task. The principle Investigator senved as an adyisorto and researcher for this Joint effort. 

APPLICABILITY: The successful realizcstlons of irtafed PIP' objTCtjvei will open the doom to new career 
opportunWei for the severely handicapped. For those cQ:^bl© of working In competltiv© work 
situations the c*lltty io ©am Income at levels above minimum wage wlil sitostantially dwrease 
thjeir dependence on government financial supp^ ar^ offer them opportunities for Indepen- 
dene© from families that might not have existed prevlouslv, The development of subcontract wortc 
will gi w Individuals whq^^e unable to work a fljll day or up to normai productlorr. rates the chanca 
to contnbuf© to their owfi iuppofi on a more limited sqq\%. Subcontract work will also lesion the 
ejdent to which PIP requires federal grant funds for Its continuation. 



088 Development of an Optimal Discriminant Function for fh© 
iarly Detection of Scoliosis 



Prlnclpcii Invtsfigator: 



RJ. Herron. PhB. 
Continuing 

September 197S»November 197^ 
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OBJECTIVES: This research will des/elop guideline for dtilgnlng a scfeening pfocedgr© by synthesizing from 
blotoeometric data on ^ollotjc or^ norrnal patient i^ulatbns a set of measurements which 
discriminate th© two conditions. A potential future development from these measurennen^ is a 
disorlmlnani ftjnction for ctel^'lng IndivlduQls as normal or "potentially scoliotic" on the basis of 
body oonflgufotion. 

The main objective of this research is to quantify the iong-term changes In three-dimensional 
body geomtt^ which accompany surgical trMtment (Harrington rod procedure) of scoliosis. 
This fepresenti a change In focus from our origlnaf objective which was prompted by staff 
changes and a growing clinical interest in non-Invasive, stereometric dTCumentation of th© 
effects of surgical treatment on scoilosls, 

MFTHODOLOGy: Data on whole body geornetry of scoilotics will be derived from 25 sets of anterior and 
posteiior stereograms ehosen from among 50 such sots taken pre- and post-operotlvely of 
patients presanting for surgical correction of spina! cun/atur©s at the Fondren Orthopedic 
Center. Nofmative data will com© from stereograms of comparable norrrtal subjects. 
Established standards of posing will b© empioyed to minimise changes ir^ body conffguptlon 
due to postural variations. These itanda^swlll be tested tor their applicability to scoliosis and an 
effort will be made to Identify additionai poses which will more clearly revtfal theeffectson body 
geometry of a spinal curvature. 

The whole body data for each Individual at the pre- and post-operative (six months and thre© 
years) examlnatiioni will form th© boiis for analyzing the changes In body geometry over tlma 
Evaluation of such parameters qs bilateral symmetry of volunie and surface area, horizontal 
rotation of trunk segments and location of center of gravity will reveal the nature and extent 
of changea 

FINDINGS TO DATE: The main activity during the present repofring perlcxJ Involved further data acquisition 
It was decided to postpone th© anciysis of the six months post-operative data until the three 
years post-operative data became available. This adjustment permitted us to devote attention 
to the more urgent matter of recording the t^dy geometry of each subject when the subject 
returned for a three year post-operative orthopedic ©valuation. The blc^fereometrlc records 
which have been obtained to data or© summariied in th© annual report. All the three year pest- 
operatlve reoofds were obtained during the present reporting period. 

APPilCABlLnY: The Incidence of Idiopathic scoliosis among adolescent fennales is estimated at slightly 
over on© per cent (^Icer and Zangger, 1 970) with a rather Ic^er Incidence in young males. In 
the U,a. about 7,000 cases a year Ofm trrated with the Harrington rod procedure but the ©ff«ts 
(of the procedufe) on three-dimensional body gwirotry a^ not well documented. The present 
study will pravld© ftjrther information about the spatial changes in the form of the trunk at six 
monthi and three yean after the operation. The new data should prove voluable to ciinlcjans 
and researchers in their efforts to ^tter understand and control the effects of lurgicai Inter- 
vention In the treatment of scoliosis. 



089 lmmediot# Stabilliatlon of the Fractured Thoracic and 
Lumbar Spine With and Wflhout Neuralogic Deficit 



Annual Rtport R^^ftnaQi 



^Incip^i Inveafigofor: 
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j.H. DIckion, M^. 
Continuing 

July i?7i-NQv#mMr 1?78 
Annual $4a403 

#16. Pag# AH9,W67 



FrQjeoted Total $131,000 
RT % of Annual Total 98% 



Us 



Boylof Col leg© of Medlcln© 



OBJECTIVES: 



I To document from an orthopedic stand^int the degree and durability of stabilization that is 
achieve by Inatmmantotlon appljed ihortly after fractuf© of the thoracic or lumbar spine, 

2. To document how soon following surgery the patient con b© mode bed-fre© in order to participate 
fully In the rehabilitation process. 

3. To dtscfibe the Impact of the inst^mentotlon proceduf© upon minimizing compilcatlons (uroioglc. 
IntegumentoL etc.] which frequently accompany levefe spinal Injury, 

4. To communlcot© the beneflti of ipinal Instrumentation to ofthopedi c surgeons ond neurosurgeons 
coring for potien^ with severe spinal Injury, 

METHODOLOSy : Records of potlenti having had fracture dislocation of thoracic and/or lumbar spin© will 
be evaluated for: 

L Functional level at time of Injufy and at last follow-up, 

2, Manual muscle testing perform^ of periodic Intervals. 

3. Tim© until ^lenf Is able to sit 6 hours a doy, 
4 Degree and ty^ of fracture dislocation. 

& Amount of con'ectlon and stablllV developed by lurgery and at follow-up, 
6. Complications of surgery, 

FINDINGS TO DATE: 151 patients' records have been evaluoted. The average time until sitting six hours o 
day in a wheelchair has been three weeki from the time of injury in those patients operated on 
within one wm&k of their injXiry, The Inrtlal evaluation showed that results were the same if the 
surgery was done within one week of injuiy. From o statistical view, howeven many more cases 
are needed to analyze this completely Reduction was almost anatomic in cases don© within 
seven days of Injury and remained so at the last follow-up. 

New patients con f inu© to be entered Irito the study a nd w© or© conti nui ng to follow old patients, 
Th© r©sults, in regards to reduction, stabilization, time to wheelchairand Incidence of complioa- 
tion, i n the new patients continue to show excelleuit reduction and stabilization. The old patients 
followed shows continued stoblflty and reduction of the fracture site, 

As we have gained con'^ldence and have these evaluations, we ore mobilizing our patients 
within 10 days from surgery, Howeven a limiting factor is the delay in referral of the patient to the 
rehabilitation center. In regards to retu rn of neurologic function, comparing this series with those 
reported from inglond and Australia, shows that the amount of recovery Is about the^same. 
However, due to th© difficulty and wriablllty In recovefy more fwtlents are needed before we 
can say that immediate reduction and stabilization offers no better return of neurologic function 
than postural reduction. 

APPLICABILITY: Systematic documentation of patient outcomes achieved by imnnediate stobiilzotlon of the 
unstable fractured spine will permit this approach to be compared with outcomes achieved by 
ttie non-^rglcal approach Involving protracted bedrest, it Is expected that th© comparison will 
show thiat immediate itablilzarflon pemilts the patient to much more rapidly and actively become 
engaged In the Inpatient rehabllltrtion process, thus shortening Its duration. As a result, the patlmfi 
can proceed more quiclkly pursuing the educational or vocational aspects of rehabilitation. These 
outcomes have obvlouii implleatlcfii for reducing the costs of rehabllrtatlve care - as does the 
likelihood that Immedlof e ^ablllzatlon will ©Ilmlncrte th© costly compllcatloni of extended bedrest 
deluding uroioglc, skin, m^faboilo, and peripheral vascular problsms. 



Of 0 Appropriate Entry Level Jobs and Sheltered Wortehop Tasks 
for the Less Idueated, Severely Physically Handicapped 
With Upper Bctremify Impalrmenf 
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OBJECTIVES: 

1 To document the details of igecessful ©nt^ level Job ©xperiencei and sheltered workshop tasks 
thot can be performed prodyctively by severely physlcaliy disable individuals who have upper 
extremity IrnjMifnnenti and who hove less than a four year collage education. 

2 To develop and tvaluate two Inventory formots containing thi© details described at^v© for 
utilliatlon by VR oounielors and sheltered workshop personnel Interested In providing Improved 
services to the severely physically disabled. 

3, To publlih and disseminate the hA/o inventor guidei to VR counselors, sheltered workshop per- 
sonneL and rehabilitation practitioners Involved in providing services to the severely physically 
disabled, ' , 

METHODOLOGV : In temns of the severely physically handicapped, the project Includes the disability groups 
with which the RT-4 Center Is Identified, viz., iplnal cord Injury, neurological disease, brain injury, 
CVA, skeletal syitemi defonriltles, amputation, multiple sclerosis, muscular dystrophy, birth de- 
facts, chronic and severe arlhrltls. 

From these disability groups, the project Is limited to thoie (1) who manifest functicnol 
Impalrmtnts in one or both upperextremltles such as paralysii, spasticity^ amputation, 
incoofdlratlon. defofmity, arid limited range dnnotbn(2) who have 1^ than a college education. 
It is estimated that approximately 16-30 with the aforementioned disabilities and functional 
impairments will be entered into the program each year. The referral sources will include TIRR and 
the Texas RehabilMIon CommlMlon. 
To dare, information on 37 clients has been registered, 

1 Entiy level jobs for this project are dtflned as Jobs which require no speclflc vocational prepaf a- 
tion beyond on-the^c^ training and/or less than %\% months of skills training. The criteria by which 
o severely handicapped person Is judged as iUGG@ssftjliy and gainfully employed are: (a) 
reeeipt of minimum wages or above; (b) demonstrated ability to ^rform Job asilgnments; (c) 
maintenance of employment for a minimum of 30 days, 

2 For sheltered employment to be considered remunerative, the handicapped Individual must 
demanstrat© that he Is capable of producing work at a rate of not less than the minimum floor 
wage thot has been established by the U,S, Department of Laborfor sheltered workshops; that 
is not less than 50% of the minimum labor wage. AT mm WAP, the floor \A^ge Is S1 .33 per hour 
If a worker's pfoductivity fails below this level then he is considered as a slow and unproductive 
worker who cannot generate enough Income to contribute to the financial solvency of the 
workshop operations and programs, 

3. Before fine llilng decisions as to what specific data-toinclude in both reporting formats, other RT 
Center personnel, RT4 Regional Advisory Council members, state VR odministratlve personnel 
and counselors, as well as sheltered workshop personrel vvlil be consulted as to their views of 
the kinds of Information that would be most usefuL 

FINDINGS TO DATE: 

The final fornnQt resulted in a composite Job Inventor which contains; 

1. a client profile which contains vocational relevant information and history about the disabled 
Individual; 

2. a Job profile which presents basic factors about the Job including identification information, 
employ mmt requirements, job duties* and working conditions; 

3. a client job profile which reveals an aneisment of disobillfy/job factors, work modifications, and 
client benefits. 

The following sequential steps are being pursued; 

1 Developrmnt of a preliminary model in consultation with local State VR counselor and adminh 
strotive personnel, TIRR vocational and workshop staff, local workshop pereonnei and with the RT-4 
Regional Advisory Council, 

2, Evaluation of the proposed inventory with examples by a larger number of rehabilitation pracfh 
tlone^ located in other RT centers, State VI^ agencies, sheltered workshops/and rehabilitation 
which serve the severely disabled. Their Input will be obtained by means of an ©valuation form, 

3, Revision of inventory based on responses received from practitioners, 

4, Publication and dissemination of inventory on a national basis. 
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5, Establlshmenf of a clearing house to receive new data from contributofs and dfsseminatlon of 
enlarged lnv€r»tory at Intervals. 

Th© entry level Job inventory has progressed to Step 2. Th© proposed modeL which underv\/ent 
nine significant reviiions, was developed in consultation with the rehabilitation pfofessionals 
outlined in Step 1 Recently the inventory format with examples was printed and distributed to 
iro rehabilitation profesilonals for their evaluation by nneans of an evaluation form, These 
professionals represent indivlduoli from 22 states who have expressed Interest In the praject. 
Currently responses to the evaluation form are being awaited prior to final revision of the format 
and publication of the inventory for dis^mination on a national basis, 

At TIRR Vocational Industrial Center data on entry level Jobs have been completed on 37 
severely disabled clients. 

The sheltered workshop task inventory will reach Step 2 by September, 1978, Current attempts 
are being made to simplify the data recording form. At the TIRR Vocational Industrial Center, 
data on six subcontracts connpniing 22 workshop tasks have been acquired. 

APPLICABILITY: Th© potential benefits of the project can lead to Improved vocartional sen/ices for the less 
educated and severely physlcaily handicapped popuiation with upper extremity impairments In 
a number of ways: 

I development of more oppfopriate vocotlonai assessment techniques; 

2. deveiopment of more adequate sheltered workshop programi to meet their needs; 

3. Improvement in vocational rehabilitation guidance and cQunseling services; 

4. Increase In number of Job opportunities and placement poisiblllties for them; 

5. reduction In their financial dependency on government sources; 

6. greater increase in their social and economic independence. 



091 Transitional Living: A Program Fostering Comnrtunity 
Integration of Sever&lY Physically Handlcappod Personi 

Pfinclpal lny©s«gQfor: JX Col©, PhP. 

Sfolus: Conilnuing 

Dcrtes: Jum 1976-D@c©mber 1979 

Cost: Annual |198p660 Pfojteted Total 1719,000 

m Annual 132,795 RT % of Annual Total 16% 

Annual Report Mmmmm #16, Page RH 72 

In June of 1 976 TIRR iDegan a model trar^itlonal living program called New Options which is deiigned to 
foster the Integration ©f severely phyilcolly handlcapp^ indlvlduali Into their communities. Goals of 
integration may include the establishr^0'nt of independent living, Involvement in educational and voca- 
tional opportunitieo, active social participation In the mainitream of society, the enhancemant of 
penoriol il<ills impoftant in dolly p^blern solving, and the stabilization of goals and objectives required 
to maintain a latlstylng quality of lift. 

Sut>itijdy 1; An Anthropological Study of Program Development 
OBJECT^/lS: 

1 . To tfaca Intemal processes of development in the transitional living program, focusing on changes 
in goola methods of planning, program content and In other areas. 

2. To analv^e the pfoject as a social system, examining roles, Interpersonal relationships, and 
pattsms of Interaction among staff msmbers and participants. 

3. To ©jcannlne ejctemal relationships be^vetn the transitional living project and other organizations 
with articular emphasis on relationships with the host rehabilitation hospital and the state voca- 
tlonal rehabilitation agency 

Sub-study II: A Study of Program Effects and Outcomes 
OBJECTIVES: 

1 To dettrmine the behavioral effects of the transitional program. 
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2. To determine the Informational ©ffects of the transitional program, 

3. To determine the attltudlna! effects of the transitional program. 

4 To determine what sp^lfic ©fftcti the pr^ram will have on certain types of Indix^duals and to 
develop a means of p^lcting rtiative outcomei, 

METHODOLOGV; Th© anthropological study of program development utilizes observatioa v^eekly 
calendars, logs and other routinely maintained records, ^rtlcipant diaries, arid lntefvlev\/i with 
participants, staff, and personnel from outside organizations to document the evolution of the 
project and Its operation as,a sen/ice delivery system. " 
The longitudinal study of pr^ram effect and outcomes ©mpioyi a series Qf^easures which ore 
made before, durtng, and after persons particip:^te Sn the progrann to determine the effects of 
the Independent variable (program) on Indivldgals' behavior, attitudes, and Information base. 
Data collection m^thi^s Include Intake and referral documents, wheelchair odometere and 
rest time monitora, functional activity and performance scales CTufts Long Range Evaluation 
Summary), behavioral logs, Informational quizes, and questionnaires 

FINDINGS TO DATE: During New Option's second year of Deration, the program evolved in several 
major areas: 

1 , ref1nemer»t of service deliver methods (group training modules, practice experiences and 
field trips, modeling and IndMdual counseling); 

2, operation of the project as on organizationai system; 

3, determination of types of i^rsons with various disabilities who can benefit from the program; 

4, research development; and 

5, preparation for production of audio-visual materials as a substantial program focus. 

Infornnatjon from the longitudinal study which has been procesied to date includes demo- 
graphic data on program participants, detailed Information on program experiences, and 
outcome information which indicates that about half of the former participants are now living 
compdralDly more Independently than they were before participation in New Options and 
about two-thirds are now in school or have part-time or fuihtime Jobs. 

APPUCABILiTy: As a model service delivery system* New Options has demonstroted that community 
Integration can become a feasible goal for many handicapped pemom if they ore taught a nd 
allowed to practlc© skills needed In the real world and if they are allowed to deal with stresses 
and aiaume responsibliltles In a graduated transitionai sequence. 

In addition, many audio-visual training materials developed by the project will be appropriate 
for Incorporation Into both comprehenslv© rehabilitation and re-evaluation and follow-up 
programs at TIRR where patient education is a high priority and In similar rehabilitation facilities 
throughout the country. Many of the materials could also be used Inday programs where a class 
Of series of cla^s could be offered to handicapped populations through the sponsorship of 
various agencies. A workshop for DW counselor also dtmonitrated the usefulness of New 
Options programming for counselor training on opportunities and re^urces for severely handi- 
capped clients. It is expected that the demand for independent living skills training materials 
will increase substantially In the near future as rehabilitation legislation Is enacted thot man- 
dates and funds Independent living seMces. 

092 Clinical Implicationi of the Disturbance in Caicium and 
Collagen Metabolism In Quadrlplegia 



^In^lpai InvoiNgoter: 

Stotus: 

Doles: 

Cosh 



J. Qlsus - Walker. PhJ^. 
Continuing 

Dteember 1976-Fe&ruary ifiO 
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OBJECTIVES: After onset of traumatic quadriplegia, the peak increase In calciuria is greater than in any 
other ^thological condition and the hyper-hydraxyprolinuria may reach the same range as 
in Paget's disease. Part of the hydroxyproline is incorporated into large polypaptides, reflect- 
ing an excess in collagen synthesis (Krane et aL 1970). The simultaneous presence of these 
solutes may Initiate c^itallization In urine when the pH Increases and crystals may grow into 
calculi. The release of calcium and collagen from the bone leads also to ItcoI calcium and 
collagen fragrnenti increases in bone extra-cellular s^ces and lymphatic and venous 
effluents, where they may Initiate ectopic calcification. The flfstoblTOflveof this project is to find 

(1) the bone and collagen related metabolic affects of extensive muscular disuse In man: 

(2) the additive effects of complete recumbency; and (3) how both effects are influenced by 
muscular exercises and by sitting. The second objaotlve of this project is to find out if urinary tract 
calculi and/or ectopic bone or© initiated while the patients have large Increoses in circulatory 
and urinary collagen metabolites and urtna^ calcium, 

METHODOLOGV: Desorlpflen of subjects: The 20 male patients included in this project will be Houston 
residents who have sustained functionally complete ceMcal cord injuries; 1 0 of these will have 
been injured less than a month and be entering the Texas institute for Rehabilitation and 
Research for the first time, and 10 others will be returning to this hospital at least 2 years after 
onset of paralysis. Record of progresi and aeflvltyi A procedure has been developed to 
document the patient's status every week during his hospitalization. The data will be used to 
establish scores for sitting and for muscular activItY. Urine oolleotlon and analyils: Urine, 
collected on Ice daily from the admission day to the discharge day, will be analyzed In pools 
of 7 days for the early patients and 2 and 3 days for the chronic ones. Calcium, hydroxpfoline, 
and non-dlalyiable hydroxyproline will be evaluated. Hydroxylysine glycosides will be evaluat- 
ed. Urfne exftacfs: Urine extracts of 7 or 3 days urine pools will be prepared and stored "In 
vacuo/' Tetracyolln© marking: During a period of high hydroxyproline excretion we will give the 
potlent, after obtaining his written consent 2 doses of 500 mg tetracycline for 2 consecutive 
days. In case the patient develops urinary calculi and/or ectopic bone, the specimens yAW be 
examined urtder ultra violet light to detect a flourescent line corresponding to calcification 
processes progressing at the time when tetracycline was administered, "In vitro" experimental 
effeots of urine ©xtrsctsr A synthetic urine-like solution has been prepared with variable calciurn 
uric add and hydroxyproline concentrations. The solutions will be examined to detect the 
possible formation of crystals during 4 hou^ incubation at 370C. The experiments will be repeat- 
ed with the urine extracts, Traces of heparin were used in the "in vitro" crystallization experiment 
to assess whether or not this acid product modifies the precipitation kinetics. If crvitallization is 
obsen/ed. the necessary conditions will iDe reproduced in the presence of 10 mg tetracycline. 
The crystals wl II be examined under f luore^ent light and 5(-ray diffraction. "In vivo" experimental 
effeot of urine ejrtrQat In rots. Extracts will be made into the form of pellets containing 60 mg of 
extract. Urine extracts with low hydroxyprollnuria will be used for controls. Test pellets will be 
placed with a pellet injector near the right fo^leg and hindleg, and the control pellets will be 
placed near the left legs of 20 rots. The animal will be palpated weekly to detect ectopic 
bone growth. 

FINDINGS TO DATE: The total number of patients for whom urine collagen metabolites In conjunction with 
physical activity available is 36. The number of weekly urine prols analyied is 1 96. The hydro^ly- 
sine glycosides vs^re evaluated in 7 of these patients. The findings to date show that the Initial 
trauma leads to increased bone turnover and to a general Increase In collagen turnover. In 
patients Injured over 3 yea re, the osteoporotic bone Is ve^ slow to lose more calcium during 
prolonged recumbency, whereas the increase in collagen turnover, occure more rapidly. The 
collagen lost originates from bone and from skia this phenomenon being more obvious in 
patients paralyze for several yean. The "In s^tro" studies are now completed except for tetra- 
cycline incorporation and the results for the x-ray diffraction. Each sediment weight has been 
compared at various pH. The results show that alkalinity Is the predominant factor to produce 
heavy sediments with calcium crystals. The addition of heparin in the presence of Increased 
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uric acid produced mom sediment in acid urine, but did not aflect statist jcaily the weight of the 
sediments In fnor© alkaiine urine. At similar pH. Proteus was more ©fficient than alkali to Initiate 
Q neavy precipitation. More descriptiv© results will b© ovqllable after ©xanninatjon of th© micrO' 
phot^rophs and x-ray diffraction Identification. 

APPUCABIU7Y: The findings obtained In this project will be utiliz©d to assess if improyement of bone and 
skin and shortenlr^g of the duration of the bone loss and their relapse all rnay be prevented by 
physical and perhaps also pharmacological management. Such Irfiprovement will allow the 
patient to accede to professional rehabilitation at on early stage of paralysis, and to b© able to 
maintain optlnnunn functional capability, giving more independence and a better chance for 
continuous ©rfiploynnent. This achievement will reduce hospital and retiabllitatlonal costs and 
lower the occurrenc© of re-hospitalizatlon and its additional cost. The data on heparin, together 
with the negative clinical data, does not suggest any relationship between a lesser incidence 
of urinary calculi In patients treated with heparin; this treatment Is seldom given toTlRR patients, 
in addition to theia results, we have examined th© nondialyzabi© urine ©Ktracts of 3 early 
patients after dialyiis, ultra filtration, and molecular ileving on SephadeK AH of the hydrox- 
yprolin© is present in the slowest of the 2 polypeptide fractions obsorblng UV light at 230 milli- 
micron, which Is of innall molecular weight. These polypeptides ore described as being present 
In large quontitv in collagen. The pattern is similar to the or© leen In Paget's disease, except 
that there Is rtiore of the polypeptide. These results ore currently being interpreted and will be 
published as soon as each fraction is hydrolyzed and identified by amino acid analyzer 



093 Applieation of a Neurophysiologic Profile to Predict 

Responses to Treatment of Abnormal Movements Associatecl 
Witti Severe Spinal Cord Injury 



OBJECTIVES: Th© specific objectives of this investigation are to: 

1 Perform comprehensive neurological and electrophysiol^ical testing to develop objective 
cnterlo for classifying nnuscle groups of spinal cord injured patients in terms of being (a) under 
volitional control, (b) under vDlitional control when facilitated by such maneuvers as neck fef\me$ 
or vestibular reflexes, (c) actlvafed only involuntarily by segmental reflejces or by indlract factor 
such as tonic vibratory reflexes, or (d) unresponsive. 

2, For patients with selected nnuscle groups falling Into one of the fidt three categories In Itenn 1 
above, develop operational procedures for seiectivelynnodifying the segnnentQl reflex mechanism 
to achieve functional gools. 

3, Assess po^ibl© correlatlDn between types of control and other factors suchi as level of the lesion, 
kind of trauma, and clinical signs at different stages after th© Injury, 

METHODOLOGVi 

1 Population Sample -The study group wiliconsist of approximately 50 patientsfr 

injuiy SeMc© of the Tiws instltut© for Rehabilitation and Research who e)cp©rienc©d a traumatic 
Injury of the cervical or thoracic region of the spinal cord at least eighteen months previously. This 
lengthy fTOovery period Is believed desirable to provide a stable baseline of physical, physio- 
logical psychol^lcaL and medical findings against which any changes in behavior resulting 
from specific interventtons might be measured. 



Principal InyaitlgQtor: 
Itotus: 

Cost: 



M. pimifrijevie, 
Continuing 

Ocfober i97?^ctober i9S0 

^nudl $127,895 
RT Annual $72,044 

#16,pQg#A^S4. M 74 



Projected Total $30a.OOQ 
RT % of Annual Total 57% 
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2, Instrumentation - The Neurophysiology Laboratory Is arranged and equipped to support a large 
variety of maosurement techniques and experinnentQi procedures. The capability for essentially 
any electrophysioiogical technique required exists through the ability to measure ©lectrical and 
mechanical events, record or store these signals, process them and display them, and to generate 
the necessary patterns of electrical and mechanical stimuli to elicit the desired response. These 
capabilities include wide band amplifiers and ,pap€f and magnetic tape recorders, general and 
special purpose digital computers and externally confrollable isolated electrical stimulators as 
wall as continuous and Intermittent mechanical sfimuli. 

3, Neurophysiological Analysis of Residual Motor Control - Each patient In the study group will under- 
go a series of tests using electrophysioiogical techniques designed to determine the presence or 
absence of residual control of motor functions by the brain. The tone of selected muscles supplied 
by nerves arising above and below the lesion will be monitored by recording the response to 
controlled tendon taps. Similarly, the volitional and reflex control of these muicles will be detected 
by recording the electromyographic activity associated with volitional and reflex events. This 
neurophysiological investigation will provide evidence for an analytical differentiation of muscle 
activity which is produced by; 

a) volitional control 

b) volitional control requiring facilitation by such maneuvers as neck reflexes or vestibular 
roflexes 

c) involuntary or indirect factors such as tonic vibrator/ refle:<es, 

Neurophysiological analysis of residual motor control will describa motor unit activity of selected 
muscle groups, the motor unit activation pattera and evidence of concurrent and reciprocal 
muscle activity between antagonistic and iynergistic muscle groups during attempts at voli- 
tional and postural reflex activation. Additionally, we shall examine the effects of valltional 
reinforcement on tendon Jerk amplitudes by comparing averaged numerical values as well as 
determining the average amplitude variations during rest and during volitional reinforcement. 
|S/!easurement of vibrators-induced tonic reflex in selected muscles such as the quadriceps 
femorls represents an Independent parameter for the determination of segmental and supra- 
segmental functional ond anatomical integration of the spinal cord, 
Each of the patients will be the subject of a program planning conference, involving representa- 
tives of the medical staff, the Clinical Neurophysiology Laboratoiy. and the physical therapy 
staff, to plan a specific program designed to gain maximum functional use of any residual 
motor control potential reflected in the neurophysiol^icai profila Following the Initial confer- 
ence to identify potential short-term and long-term goals for the paMent these potential goals 
and the possible means for achieving them will be discussed In detail with the patient and a 
significant member of the family. In some instances surgical or chemical procedures may be 
indicated to deafferent selected cutaneous zones and thereby reduce the intensify of spasticity 
as well as the sensitivity to gross muscle spasms. 

The physical therapy program will focus on teaching the patient specific techniques to trigger, 
augment or suppress motor activities below the level of the lesion which ore of practical 
importance in improving the quality of life for the Individual, such as triggering flexion and 
extension reflexes at appropriate times to assist in transferring from one position to another. 
Specific techniques may include the use of biofeedback and electrical stimulation of trigger 
points. 

FINDINGS TO DATE; Specific methods for obtaining polyelectromyographlc recordings to detect residual 
control of paralyzed skeletal muscles have been developed in our laboratofy during the past 
two years and Include the following: 

The f^tient Is supine and pairs of Beckman surface electrodes are placed over the quadriceps, 
adductors, hdmstrlngs. tibialis anterior, and triceps surae of both legs, EE© signals from the 
occipital lo^s are recorded to indicate the state of alertness and relaxation. Following a control 
irerlod. maneuvers designed to elicit non-volltlonal spasms are carried out at least three times, 
such as, a deep breath, Jendrasilk. neck flexion against manual resistance, eyes tightly closed, 
jaw tightly closed, grip dynamometer, etc, 

Th© subject is asked to elicit any muscle s^sm that he can and to demonitrate how the spasm 
IS supprassed, as welt Voluntary activation of selected muscle groups Is tested, such ds bilateral 
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hip flexjon and unilateral kne© extension, then the linnbs are moved through specific ranges by 
the ©xaminer to determine if passive movements elicit any motor response^ This is followed by 
an evaluation of reflexes, including bilateral tendon Jerks, manual maneuvers to ©licit clonui 
tonic vibrato^ reflexes, vvithdrawal reflexes, tonic neck reflexes, and vestibular reflexes. 

APPLICABILIW: The work undertaken In this project is directed toward minimizing the consequences of 
pafalysis of limbs resulting from traumatic injuries to the spinal cord of man. Decisions about 
allocation of concentrated rehabllitotion seMces should ba based on neurophyslological 
documentation of the existence of preserved pathways. Only those who can potentially benefit 
should undergo the training program. In these selected candidates, special techniques will be 
deviled to bring botheriome segmental reflexeaunder increased control so they can be used for 
transfer activities or maintaining equilibrium of the body, preservation of nervous control rather 
than denervoting spastic muscles will have the additlonai benefit of retoining the trophic 
function of nerves on the innen/ated muscles thereby helping to avoid the development of 
atrophy, edema, and phlebitis. Rehabilitation prqctltioneri have long recognized the signifi- 
cant role of the control of posture in the prevention of trunk deformities and the Importance of 
posture in patient adaptation to support vehicles. From our prellminafy work, we anticipate that 
patient use of residual suprasegmental control of segmental organization in Initiating or halting 
gross movements is possible and thot it will significantly improve the quality of life for these 
patients, 

094 Cardiac Rehabilitation Program for Patients With Myocardial 
Ischemia and Arterial Hypertension 

Principal Investigator: D. Ccifdgi, M.D. 

Status: Continuing 

Dates: September i977^September 1980 

Cost: Annual 1146^76 Projected Total $319,000 

RT Annyal $137794 Wt % of AnnuQl TotsI 95% 

Annual Report RtferenQa: #16, Page A-a2S, RH79 

OBJICTIVIS: 

1 To es/aluate the effects of reconditioning exercise in patients who have both isclnemic heart 

disease and hypertension. 
2. To identify criteria which couid iDe used to select corona^ and hypertensive patients for exercise 

training tlierapy as a major component of a cardiac rehabilitation progronn. 

METHODOLOSV: 

1 Subjects - the subjects will be rnoles 30-^ years old subdivided into patients having (a) hyperten- 
sion (diastolic pressure above 90 mm Hg but below 130 mm Hg) without Ischimic heart disease, 
(b) hypertension with ischemic heart disease (IHD) without previous myocardial Infarction <M!) 
and (c) hypertension and having hod a previous ML Subjects In each group will be randomized 
into exercising and non-exercising sub-groups. 

2. Procedures - 

a. Clinical classification. Hypertension will determined by measurements of blood pressure at 
rest on three occasions. In case of doubt on additional cold pressure test will be administered. 
The pressure of Ischemic heart disease will be as^i^d by either documented myocardial 
infarction, a positive stress test or evidence of corona^ stenosis by coronary arteriography. 

b. Pre-tralnlng ©valuation. Each patient will be conducted an evaluation consisting of clinical 
and s^loeconomic Interviews, a physical exam, on exercise stress test and determination of 
some blood com^nents. These determinations will eliminate those patlentiwho have clinical 
conditions for which exercise Is clearly contra-indicated or which might impair physical per- 
formance or interfere with the effects of an exercl^ prograna The hypertension will treated 
in an attempt to reduce It to normal limi^ prior to initiating an exercise program. 
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c. ixerclse training. This phase will consist of supe^ised exercise with a bicycle ergomefer con- 
ducted in our laboratory. Exercise will be prescribed according to individual performance and 
conducted five days per week for 20 to 30 minutes at each session. Each subject will be In the 
progrann for three months, 

d. Follow-up ©valuation. Physical performance evaluation will be carried out at the end of the 
exercis© training period and at three month Inten/als thereafter Evaluation criteria wilt tm 
based on changes in the observations and measurements of Th© parameters of these studies 
and other Indices derived from these parameter, 

FINDINGS TO DATE; Current acitlvltles have been directed toward recruiting ond testing individuals for 
classifying into the pre$cribed groups. A total of 101 persons have been tested since initiating 
this program. Over one third (36) of these persons were found to have hypertension. Seven 
of these hypertensive patients have ischemic heart disease and of these five have had a 
previous myocardial Infarction, The patients with hypertension are being observed for medical 
management of their condition. This is done In an attempt to ensure a stabilization of the blood 
pressure within normal limits. Maintenance of normal prenure is desired so the patient may enter 
the phase of ©xercise training with the lowest possible mechanicol load on the heart. 

APPLICABILIW; The expected product of this research Is the clarification of whether or not patients who 
have IHD ond arterial hypertension can respond favorably to a rehabilitative program including 
control of hypertension and re-conditionIng exercise. At present, these patients are generally 
excluded from caidiac rehabilitation programs. The results of this project may imply a change in 
this policy If adequate patient selection and combination of therapies are maintained. 

095 Cervical Spine Injuries from Recreation and Sports 



Prin€ipal Investigaton 

Itotui: 

Pafei: 

Cost: 

Annual Report Raference: 



LJ. KewQiramanIi lAD, 
New 

Sepfember 1977-October 1980 
Annucit U2fi7$ 
RT Annual $32,373 

#16, Pag© A^78, R^175 



Proieatad Total $91,000 
RT % of Annual Tofol 100% 



OBJECTIVES: 

1 To document frcm an orthopedic standpoint, the mechanism of inju^ to the spine In patients 
foilowing iporti and recreation related activities - diving, collision sports and gymnastics; 

2. To document from a neurological standpoint the patterns of deficit and recovery; 

3. To utilize th© orthopedic and neuroioglca! data to develop neuro-radioi^icoi criteria for classifi- 
cation of these Injuries; 

4. To compare neurological return, hospital course in these patients and cost of medical care of 
operated ve^us con^A^atlvely treated groups of patients; 

5. To identity possible preventive measures In an attempt to reduce the incidence and severity 
of injury to the spine; and 

6. To Identify passible preventive measure dlra:ted towards minlmlzirg the post trauma COTpllcotlor^, 

METHODOLOGy; Oven/lew - Th© design of the data recording forms for this study will be complemen ta^ 
v^th the protQCols being gt jlized by the RSA-s^nsored National ^nal Cord Injury Data Research 
Center which Is associated with RSA's Model Demonstration Projects for Spinal Cord Regional 
S^emi Thus, It will b© possible to relate the detailed orthopedic, neurologic, and radiographic 
findings that will be generated in this study to the relatively much less refined data being collect- 
ed on a national scale in the Center's study, A dlvldent of this approach will be that the flndlngi 
of this study will be potentially more amenable to generalization on a notloriol scale 
It is Intended that this investigation will be conducted In three phases: ( 1 ) retrospective analyses 
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of the available data from two different ipinal cord injury programs In this country; (2) the 
formulation, operatlonallzatlon, and pltot testing of a prospectively oriented study to be con- 
ducted In the TIRR Regional Spinal Cord Center 

FINDINGS TO DATE: At the Texas Institute for Rehabilitation and Research, nnedical records of 1 34 patients 
were exhaustls^ly reviewed. Available radiographs of all these patients were olw carefully 
examined to analyze the rmechanism of injury to the spine. 84 patients had sustained Injury 
from diving; 40 were lnvol\^d in collision sports and 10 were Injured during gynnnastlcs, 
A record form has been developed to abstract pertinent information. This form will be used tor 
Phase 11 (pilot testing). The data fiorn TIRR medical records have been pooled with those from 
UCD Sacramento Medical Center Foiiy-slK patients sustained Inju^ to their spine in collision 
sports. Forty were injured In fTOtbalL 5 in wrestling and one in boxing. All 46 patients were males. 
Sixty-five patients were 16-20 ywrs old, Sevenfy-elght percent of patients had a neurological 
picture of complete traumatic myelopathy. 9 percent had features of acute anterior cervical 
cord ^ndrome and the other 9 percent hod features of acute central ceA^tcal cord syndrome. 
There were only two patients with paresthesias but no other objective neurological findings. 

APPLICABILITy; Systematic analysis of the mechanism of injury, patterns of neurological deficit and 
recovery along with the comparison of the methods of treatment (operativ© versus non- opera- 
tive) in each group of patients Included in this study will help In; 

1 . predicting the outcome of treatment much more accurately; 

2. choosing the appropriate methc^ of treatment likely to cause minimum complications and 
expedite rehabilitation of patients admitted In a comprehensive rehabilitation program; and 

3. developing po^lble methods to reduce the Incident and severity of injury to the spine from recrea- 
tion and sports. The protective equipment will be evaluated In the light of this new knowledge 
in an attempt to minimize the inju^ from collision sports. 



096 Clinical Application of Longitudinal Functional ^sassment 

PriKlpal/lnvestlgofon 1. Willems, Ph.D. 

Sfotus: New 

pates: October i977-Oofob©r 1980 

Cost: Annuai $140,101 Proleatad Total $333^00 

RT Annual 112^325 RT % of Annual Total 90% 

Annual Report tefefenc©: Page RH 76 

OBJECTIVES; Overall goals for the project period are to (a) finish the design of a refined LFA thot can be 
used with many patients simultaneouily; (b) begin eKtenslv© collaboration between clinical 
teams and the research teann; (c) phase out involvement of the research team in the collecting 
and Interpreting of performance data; (d) transplant the LFA to clinical teams In a number of 
other Initltutions Involved In comprehensive rehabilitation; (e) package the manuals and 
training prooedures; and (f ) offer training wort<shops and Internships for dissemination. Here are 
the specific objectives, 

1. Clinical Application and Demonstration at TIRR 

2. ^plication In Other Settings 

3. Validation of Other Scales 

4. Packaging, DlMeminatlon, and Training 

5. Advisofy Group on Utilization 

6. Evaluation of ^ceptonce and Impact 

7. Accompanying Activities 

METHODOLOGY: 

Sttoetton and Ritdy^ion - In earlier work, vjq have developed and pilot testtd a logic and o seriei of 
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quantitative steps to select the best longitudinal indicators of functional performance. Theflfst 
phase, the minimizing and eliminating of redundancy,has now been applied toourentire data 
file. 

The first step in this hierarchlGQl pfocess was to list the various measures by weeks from our files of 
inhospltal data. This resulted in 216 separate measures for each of 162 ^tient weeks. Second, alf 
of the variables were correlated with each other with an N of 162 (patient weeks). Third, the 
matrix of paired correlatlonswas factoranalv^ed Jh is factor analysis was used todlmensional 
the variables and describe the network of variability, not to argue for some particular theoretical 
solutioa Fourth, a geometric centers cluster analyiis determined the clustering of tht' variables 
dimensionajized by the factor analyses. 

Normcrth^ Odim - Feedback from cinical personnel has told us that current information on the 
functional performance of an individual patient Is most meaningful when presented against 
the backgrouond of standard or normative data from other patients. Our approach to standard 
curves establishes the number of time units (weeks) to b© displayed by basing it on the average 
number of weeks of hospital stay for a previous sample of patients. Then, the areas under 
individual curves are distributed across the time units. Standard deviations indicate the band 
width of variability for each time unit. When a new patient's data ore plotted on this normative 
curve each week, the clinical staff can see readily how the new patient compares to the 
longitudinal norm, 

Otfter Settings - ixtensive new applications of our wori< have occurred in three settings. Since 
these applications involve no direct cost to they represant the kind of applications we want 
to promote. 

01h@r Dot© * In order to evaluat© the subjective Assessments that staff members moke regarding 
the progress of patients and in order to develop techniques to compare LFA data to other 
measures of performance, we asked members of the clinical staff to provide weekly estimates of 
patient performance (45 patient weeks). On Friday of each week, staff members from nine 
staff groups filled out forms on which they compared the patient to hli previous week (same, 
better, worse) on independerice (self-instigated and unaided performance), diversity (number 
of different kinds of performances), and mobllify (extent of movement around the hospital). 
Poithospltal Data - We are almost finished evaluating the measures we use to gather follow-up 
data after dishcarge. First, we have completed the comparison of information yielded by the 
telephone interviews and the diaries provided by clients. Twenty^two subjects (disabled and 
nondisabled) each provided 20 days of data over a six-week period. 

Second, we have begun our final procedural step to determine the validity oraccuracy of the 
Information yielded by the evening telephone interview. 

Third, WW hove completed the analysis of surveys of negotiability conducted monthly In the 
homes of nine expotlents. 

Advisory dfoupen Ufflfzotlon^ From the beginning , our goal has been to present the advisory 
group with much more than a summary of pait research andali^ of questions. Rather, we 
to present a set of specific proposals and hypotheses regarding the conff y uration and use of the 
final UFA, as well as a plan for testing and demonstrating It. Hos^ver, those proposals have had 
to wait until we finish the anolvws of our data files. Thoie analyses are almost finished and we 
are now at the wint toward which we have bmn working for so long; a proposal for a concrete, 
usable, clinical measuring tool that li based on an unusually ejctenslve and solid onalv^is of the 
domain to be measured. We are nearly reoc^ to converge our advliory group. 
FINDINGS TO DATE: l#l#ctlon and Redu^lon 

The factor analysli yielded 12 factors that acGounted for 88% of the variance In the 
data set and In which the first four accounted for 69%, The cluster anaMIs confimied this basic 
structure of variables. The firet and loi^est factor collated all of the performance dynamics, 
such as the various facets of self instigation \/%, other instigation and unaided performance. Of 
the p ^sltlvely Iwded and 9 negatively loaded variables in this factor, the variable with the 
highest positive loading was the praportlon of nonldie activities that the patients conducted 
without aid from others. In other words, this variable is a prlnne candidate fa the status of a key 
indicator. Both the factor and cluster analyses conflmned that this variable Is the key constituent 
of a very tight neh^ of mMSures; Le. for pgrpo^s of tracking patient progress, the oth^r 
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measures in the factor (or cluster) are redundant. This Is the best indicator of the independence 
and performance dynamics of patients. 

The second factor Is related to mobility, environmental exposure, and environmental diversity, 
This facto' collected the various faceis of distance traveled (odometer), number of settings 
entered, and number of actlvftles outside the ward. A key constituent of this factor (confirmed 
by the cluster analysis) is the number of feet traveled per day. as measured by the wheelchair 
odometer. In other words, the wheelchair odometer variable is a second key Indicator. 
Another major conclusion from our analyses Is that idle time, time in bed, and indeed (with 0 
few exceptions) activity in the ward are very weak Indicators of patient progress. Furthermore, 
out-of-bed time and out=of-ward time are correlated highly. Stated another way, the strongest 
and most sensitive indicators of progress Infunctional performance are to be foun during those 
times whan the patient is active, out of bed, and out of the ward. 
Here Is the hypothesized LFA for the inhospltal phase; 

The rest time monitor will be the signal system; I.e.. will automaHcally signal the beginning 
and ending of a period out of bed. At the end of a period out of bed (patient back in bad), 
the performance monitor will contact the patient (either by telephone or face-to-face) 
and go through the listing of total activities and those conducted without aid during the 
period out of bed. This process will be repeated each time the patient leaves bed. In 
addition, an odometer on the patient's wheelchair will accumulate the record of distance 
traveJed. 

After the patient/client Is discharged, the mode will shift to evening interviews by telephone 
every 15 days, surveys of residential negotiability every four weeks and continuous wheelchair 
odometei data, 

APPLICABILITV: Wc anticipate two major sets of products from this project. The f li^t sat will include □ tested 
and demonstrated method for the longitudinal measurement of functional performance by 
persons with severe physical disabilities, as well as the supporting manuals, descriptions, and 
procedures for training users. The second set will include a general approach to research and 
problem definition In the area of human behavior, spwiflc methodsof data gathering, a dear set 
of strategios for progressing from general description to refinement and testing of hypotheses, 
0 large and Integrated set of findings regarding the behavioral aftermath of spinal cord injury, 
and some new conclusions regarding the structure of human performance. 
Rehabilitation Is a teaching-learning process, and the essence of success In the process Is the 
client's Lise of the newly learned skills and adaptations on a dally basis. The most accurate 
assessment of the degree of success is to document his actual behavior in everyday settings and 
over periods of time. And, his actual performance is the best basis on which to plan arrange- 
ments and programs. 

Our perspective and our procedures have been somewhat new. However, they have been 
accepted by clinical staff and patients, probably because the principles of the LFA are seen to 
relate so directly to the central philosophical and pragmatic problems of fehabltitatlon; pro- 
gress In functional i^rformance and adjusting to the environment. We offer a conception of 
rehabilitation and a set of meaiurements around which patient programs can be unified and 
individualized. Our major purpose In this project is to test the extent to which this conception 
and the meaiurtment procedures (the LFA) can be used by those responsible for delivering 
rehabilitative care to severely disabled pefsons. 



097 Stereometric Analysis of Static Equilibrium In Patients 
with CNS Diiorders 



Principal Investigator: 



g.i, Herran, Ph D 



StaHjs: 

Cost: 



New 

September 1977-Sepfember 1980 



AnnusI H9fi$6 
Wt Annual $36Mi 

#16, Pag© AH 13, RH 77 



ProjTOted Total $131,000 
RT % of Annual TatQl 75% 
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OajECTIVES; The main purpose of this preliminary study is to explore the use of a newly developed bio- 
st©f©ometnc sensor as a means of recording "stafiC' body balance of patients undergoing 
therapy for disorders of th© central nervous system. 

The original biostereometrlc sensor was selected for an tR-100 Award as one of the on© hundred 
most significant tectinical developments of 1974. With support from the Rehabilitation Engineer- 
ing Center program at TIRR several refinements in the design have been made to moM© it more 
suitable for us© in studies of the disabled. The proposed study represents a continuation of our 
efforts to further develop and demonstrate the clinical potential of this novel Instrumentation 
system. 

METHODOLOGY: The study will be conducted in three phases, Phase I will involve the development of □ 
test procedure for evaluating the static body balance of a seated individual and when the 
Individual is standing upright with the aid of parallel bars. Different methods will b© explored 
with a view towards establishing th© best means of sensor orientation and attachnnent for 
obtaining a faithful record of the indivlduars body excufslons (at the point of ^nsor attachment). 
When Phase I has been satisfactorily accomplishBd, the procedure will be applied to a sma^i 
sample of patients (5-10) undergoing treatment for CNS disorders in the TIRR physical therapy 
program (Pha^ II). In the standing test position, the patient's lower extremities will be braced 
or splinted if necessary. During this phase, we will focus primarily on two ©lements: (a) eliminate 
ing any remaining practical difficulties In the use of the sensor by clinical personneL and 
(b) identifying output parameters that will be most meaningful to the therapist and clinicjan. 

Phase III will involve jncr©asing the siz© of th© subject sample in an effort to systematically estab- 
lish standards against which to measure th© patient's performance Additionally in Phase III 
refinements In data output both numeric and graphic, will be made to increase ©as© of lnt©rpre- 
tatlon by the therapist. 

Th© blostereometric sensor has b©©n used succesifully to record the ranges of motion of major 
Joints of normal children and adults. The concept of direct stereometric motion recording has 
proved to be basically sound and recent modifications to the original sensor design should 
make the aforementioned application to the disabled subjects quit© feaslbia The present 
project Is on exploratory one, and It is imposalble to prescribe a highly rigorous ©xpertmentdl 
program sine© th© successive steps are dependent on not-readily=deflnable precedjng ones. 
This limitation seems to b© Inherent to the development of a test procedure which departs 
substantially from the state-of-the-art. 

FINDINGS TO DATE: Research conducted during the current report period has produced- results allowing 
for th© completion of Phase I and the implementation of Phase II. In Phase I a test procedyr© was 
developed to measure the static equilibrium In both seated and standing subjects. It was found 
that the best method for location of the sensor arm was directly over the C-7 spinous process, ' 
This arrangement allowed measurement of th© maximum instability of a seated Individual 
whose rotational elements are centered about the hips. Attachment of the sensor arm at the 
C-7 process was used with the subject in a standing position to represent the cumulative efforts 
of the trun and lower extremities to maintain postural stability. 

Phase II was dir©ct©d at accomplishing several goals. Th© first was to develop a means of obtain- 
ing a quantitative estimate of postural stability. The sofi ware capabilities developed during this 
stage allows for pr^uctlon ot (1 ) numeric and graphic Identification of the position of the 
subject's C-6 spinous process in space. (2) a measure of the total excursion distance recorded 
during a test trail, (3) the maximum area of horizonral displacement of the trunk while the 
patient attempted to maintain his balance and (4) histogram representation of th© r©lative 
number of points recorded during the trlaL Based on this output, the most Important parameters 
in maintaining postural stability appeared to tmi the length of excursion, the minimum area 
within which the excuriion occufred and the duration of these features yielded at tentative 
Postural Stability Index (PSI) as lllustrdt^ in the following formula: 

Postural Stability lndex= Duration of Trial 

Total Excureion Length x Area 
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The larger the index, the greater the degree of nnotor control dermonstroted. Further testing Is 
planned to verify the validity of this Index, 

The sacond stag© of Phaia II fMused on determining the clinical potential of the postural 
stability index. For this purpose w© determined the PS! of eight subjects with serious disorders of 
the central nervous system - the Initial indices of these subjects ranged from .01 to .20, 
Coi icurrently we are generating Postural Stability Indices on normal subjects yielding values for 
normals of 50, At present the paltents used in this phase are being rested periodically In an 
ottempr to record changes in postural stability that can be correlated to their progress in physi- 
cal therapy The aim of this process is toobtain an index wfilch will Indicate when chonges In the 
therapy regime should mode. 

APPLICABILnV: A sensor capable of providing a continuous readout of the psosltion of a selected point on 
the surface of a body part, thus providing a three-dinnensional spatio-temporal analysis of on 
Indivlduars equilibrium control functions, affords great potential for evaluating the motor status 
of patients with upf»r motor neuron lesions and for documenting their progress in a therapeutic 
program. Such records provide new data concerning the effects of CNS disorders on critical 
motor functions and the remedial effects of different treatment regimens, 
the production of a *'hard copy" record of a patienf s progress In gaining Improved motor control 
of body balance may also prove valuable in motivating the patient to maintain a cooperative 
attitude towards the treatment prwedurei 

More complete recordi of equilibrium control functions at various stages of CNS disorders would 
contribute to a better understanding of the natural history of problems affecting the central 
nervous system. Information of this type could have Important implications for both clinical and 
research purposes In rehabilitation nnedlclne, 

098 Stareometric Measurement of Thoracolumbar Mobility 
in Scoliosli With and Without Fusion 

Principal Investigator: RJ. Herron 

Status: New 

Dotes: Saptember i?77^September 1930 

Cost: Annual $51^77 Prolected TotQl $127^00 

Annual $23,^9 RT % of Annual Total 46% 

Annuol Raport Referene©: #16, Page AH 21, R-178 

OBJECTIVES: The purpOi© of the project is to eKplore the us© of a atareomatlc range of motion sensor 
(ROMS) for evaluating the natural histon^ of scoliosis with and without modification by ipinql 
fusion. The mobility meaiurement is confined to the thoracolumbar region because this seg- 
ment is most affected by the fusion prMess, 

METHODOLOGV: TTie population sample for this exploratory study will be compriied of five normals, five 
scoliotic cases with spinal fusion and five scoliotic cases without spinal fusion. All subjects will be 
within the age range 12^18 yeai^ and be matched as closely as Fxsssible with regard to sex and 
age. If the initial examinations present no s^K^lal probiems. the sample size will to increased as 
far as time and other practical constraints permit, 

A stereometric Range of Motion Sensor (ROMS) consisting of a lightweight rod and a ^t of 
electro-optical transducers Interfaced to a storage device, will to umd to record point iTCatlons 
in three-dimensional coordinate form. 

The spinal orientation of each subject will to rec6rd^ in five positions: ( 1 ) neutral; (2) rro<lmum 
lateral bending to the left; (3) ma)<imum lateral bending to the right; (4) maximum flexion and 
(5) maximum extension In the sagittal plane. The five tests will be jMrformed according to the 
pfocedures outlined by the American Academy of Ortho^dic Surgeons (1965). With the sub- 
ject in positioa the tip of the ROM senK5r will be placed in contact svith the spine at intervals 
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along the entire spinal colunnn. Control points will fecorded at thie palpable limits of the 
spinal length at strategic landmarks, e.g, CI T12 and SI. Additional points will be recorded 
between th© contrdi points, as close to identifiable vertebrae as ^sslble. It is not essential that 
the intermediate points fall ej^actly on the vertebroe, because the ultimate aim is to chafacterize 
the orientation of the spine and its major segments as a whiole. However, the feasibility of achiev- 
ing close approximations of vertebral landmarks will be expioredaspart of this prellminarystudy. 
Both graphical and numerical displays of the spinal orientation will be Investigated in order to 
identify a simple and meanlngfuj format suitable for ciinical application. 
The first phase of the project will be carried out during Year I If the results are promising, the 
second phase will be devoted to a more tightly controlled eKpsrlmental analysis, using larger 
subject samples, with a view towards obtaining a more representative statistically sound, data 
base. The ultimate aim is to generate functional standards which can be used routinely to 
evaluate the natural hlstQiy of scoliosis and. ^rhaps, other spinal abnormalities. 



FINDINGS TO DATE; Activities to dote have centered on two major areas: " 

1 The development of a testing protocol for efficient data acquisition with a minimum of subject 
repositioning, 

2. The development of suitable methods for comparing the spinal geometry and mobility in normal 
subjects and subjects with varying degrees of thoracolumbar curvatures. 
The primary concern in the development of the testing procedure was to identify a means of 
positioning the lubject so that the range of motion sensor (ROMS) could adequately digitize 
the location of the spine In the five desired postures without changing the relative position of the 
lubject to the sensor. Of the five desired postural measurements four (a, neutral, b. lateral flexion 
right, o lateral flexion loft, and d, sagittal eKtenslon) presented no difficulties In obtaining data 
data sets. Use of the ROMSwithout tiardware modification forthemeaurement of sagittal flexion 
necessitated a change In the position of the subject with respect to the sensor. In an effort to 
eliminate this positional change a hardware modification to the senior arm was made with the 
addition of an offset at the sensing end of the ROMS. 

FoUowing the development of the testing protocol a group of normal subjects were measured 
to establish a data set for the purpose of determining a means of generating graphic and 
numeric descriptions of the spinai geometry In the five desired pc^tures. Preliminary evaiuotion 
of these data demonstrated that the spinal geometry could be represented graphically with 
little difficulty. 

The means of developing suitable numerical quantification of the spinal geometry received the 
major emphasis In the current year's work. The desired outcome of this phase woi to provide a 
numeric representation of the normal spinal cu^aturas that would serve as a value for the 
comparison of normal and abnormal curvatures. Because of the intern ndi vidua I variations 
noted in normal subject's spinal geometiy It was felt that a pQlynomlal definition of contour 
trends In these subjects be developed. The calculations and softv^are were produced toobtain 
the polynomial necessary to generate a best fit trend. The final stage of this ongoing phase Is to 
process the data collected for the normal group using these computational equations so that a 
numerical definition of the spinal geomet^ In each of the five positions can be provided and 
used for purposes of comparison. 



APPLICABILITY: The improvement 6f^ methods for evaluating the natural history of severe dtsabiiities is 
given a high rating (second order) in the recent dTCumentatlon of RSA goals, it is our contention 
that the proposed method may offer a convenient. Innocuous and comprehensive means of 
evaluating the effects of surgical Intervention (fusion) on spinal mobility. It has the potential for 
making the evaluation of spinal mobility more objective, reliable and practicable than current- 
ly available methods. The apparatus Is conceptually simple and a cost effective system based 
on m^em electronic technol^y seems well within reach. 
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099 A Longitudinal Study of the Course of Vocational 
Development Following Severe Spinal Cord Injury 

PrlMlpal Invditigator: W. ^fred, M^. 

Status: New 

Mes: January i97i-J€nuary 1983 

Cast: AiinuQl $33367 Pfojact^ Tetal $165^00 

RT Annual $30,728 % of Annual Total 92% 

Annual Rtport Mmmmmi #16, Pag© A47S. i=iaO 

OBJECTIVES: Th© basic purpose of this projact is document the cours© of vocational development among 
SCI persons from the tl me ihoftly after on^t of injury to pc^ injury. Specific obj^t'^ ar©: 

1 . To determine what are the statistically documentabie trends in vocational development among 
SCI persons during the prescribed perlMi, 

2. To ossess how the vocational development of SCI Individuals changes in its stability over time 
during the two years post injury. 

3, To determine If trends In vocational development differ among groups of SCI pereons according to 
differences In pre-lnjury level of vocational development, disability, kinds and degree of functional 
limitations, educational leveL and aga 

4, To determine if vocational outcomes among SCI Individuals can be predicted in terms of voca- 
tional development observed during the two year course following injury. 

METHODOLOQV: 

1 Subjects - The subject will be patients of the TIRR Reglonol Spinal Cord Center who have been 
admitted for compfahensive rehabilitation services no more than 90 days following injury. Each 
will have the provisional diagnosis of having sustained a spinal cord lesion (complete or incom= 
plete) at a level ranging between C2, 3 to L5. The subjects' minimum age will be 18; thelrsex, race, 
and education will not be used as criteria for admission Into the study 
It is estimated that 35 to 45 subjects will be available for study over the entire fwo yearperlod. Since 
some subjects will become unavailable for follow-up study, as many as possible (76-85) will be 
admitted initially into the project 

2. Intervievi^ and Scales - Vocational Development will be measured using the Goldberg Scale of 
Vocational Development (GSVD), The pre and post inju^ sections of the GSVD will be administered 
to subjects during the interval behveen the time the. patient is able to sustain vertical tolerance 
and prior to the medical prognosis confererce. The post injury section of the CSVD will be repeat- 
ed on a periodic basis at the following times: 

a Mer the nnedlcal prognosis conterence but before hospital discharge. 

b. During the first hospital readmlsslon or firet outpatient clinic visit occurring within a 2 to 6 month 
period after hospital discharge. 

c. During the subsequent hospital readmlsslon or outpatient clinic visit occurring within an interval 
of 10 to 14 months, 

d. During a hospital rMdmission or outpatient clinic visit ,ccqurring at the end of 2 years post-injur/. 
The Barthel Index, Manual Muscle Test, arid Evaluation of Per^nal Independence Scale will be 
utilized to osseM subject'sf unctlonal abllltiesand to correlate with progress in vocational develop- 
ment These scales will be administered during (a) and (b) as stated above 

3, Analysis of Data - The analysis of data will ^uire: 

a establishing reliability of trained raters In scoring the G^/D; 

b. correlational analysis to assess stability of the components of vocational development over 
time; and 

c correlational anal^ls of the relationship of postHmpairment vocational developnnent with 
pre-impalrment development, type and level of Injury, oge, dtgrMOf pefional Independence, 
and other demographic variables, 
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FINDINGS TO DATE: Satlsfacfory rater rellabllltv In scoring fh© G^D has been achieved. Ten SCI patients 
were admitted into the preparatofy phase of the project which Involved achieving rate rellabil= 
IIV In scoring the GSVD. Since May 1 1978, three SCi subjects hove been admitted Into the 
project for actuai study. With two of the subjects the GSVD interviews have been administered 
prior to and after the nnedicai prognosis conferenca The third subject has had nnedlcal com- 
pilcotions and has not yet achieved limited vertical tolerance. 

As a result of an analysis of recent statistics on the SCI population at TIRR, a decision has been 
mod© to expand the study*s admission criteria to (1 ) include patients admitted to TIRR within 90 
days after onset of Injury and (2) include patients with incomplete spinal cord lesions. This will 
allow for a broader based and more comprehensive study, particularly in analyzing the voca- 
tional development of persons with varying degrees of functional limitations as a result of spinal 
cord trauma and In comparing the vocational development process between those with 
complete and incomplete splnol cord lesion. 

Since this modification of the study will require more accurate as^ssment of functional residuals 
among SCI patient, the Barthei index scores will be supplemented by scores on the Manual 
Muscle Test ( MMT) administered by the physical therapy staff, and by scores on the Evaluation of 
Personal Independence (EPi) administered by the occupational therapy staff. The MMTond EPI 
scores will b© obtained twice: prior to first admission discharge and during the last hospitaliza- 
tion before the end of the 2 year post inju^ date, 

APPLICABILITY: A key tenet of vocational rehabilitation practice is that the kinds of vocational services 
that are offered to clients must be finely tuned to the Individuars readiness to participate active- 
ly In the rehabilitation prTCess. In this study a serious attempt will be made to determine when 
vocational intervention should take place following SCI and to determine the content of 
vocational services which would be most meaningful to SCI clients at different Junctures in their 
post-injury vocational development. 
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CORi AREAS OF RESIARCH DISSiMINATION/TRAiNiNG 



The etiology, natural history and the effects of various approaches to manQgement 
of neuromuscular skeletai disorders. 



The efftcts of societal influences on neuromuscular sl<eletal disorders and the 
modification of these Influences to reduce disability. 



Those factors which Influence vocational achievement and modify those factors to. 

Increase productivity^ 
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Carmella Sonnella, PhD,, Acting Director 
Emory University Medical 
Rehabilitation Research and Training Cenfer 
80 Butler Street, aE. 
Atlanta, ©©orgia 30303 



PROJiCT ly FY 1978 STATUS 



COMPLETED 



Clinical Field Trials of the Emor^ Detachable ileetric Powered 
Drive for the Standard Wheelchair (B, Cohen. PKD.) , = 



100 



The Uie of Motor Unit Potentials as a Measure of Neuromuscular 
Integrity (Si. Wolf, Ph.D,) 



101 



CQNTINUINS 



Hornnonal Agents in Myopathy . . , Metabolic Studies in 
Muscular Dystrophy (D. Rudmari, M.D.) 



102 



tvaluation of Exercise after Myocardial Infarction 

National Exercise and Heart Umom Project (NEHDP) 
(C. Gilbert, M.D.) = 



103 



Cognitive Assist in Motor Learning (C Gonnella Ph.D.) ,104 

Training Improved Control of Spastic and Paretic Muscles with 

Computer-Controlled EMG Feedback (G. DeBacher, Ph,D,). ^ . . - . ^ .,105 

Vasomotor Response Trcjinlng In the Arthritic Patient 

(J, Malone, M,S.) .106 

QuantitatiN/© Assessment of Postural StabHIty and Steadiness In 

StroKe Patients and Control Subjects (BA Cohea Ph.D,) 107 

Measurement Correlates in Chronic Lov\^ Back Pain: EMG Studies. 
Personality Profiles. Functional Performances, and Their 
Chonges Following Sympathetic 

Blocks (aF. Brena. M.D,. S. WDit Ph.D.) • . . - • - '^08 



Increasing the Utilization of the Feedback Finger Goniometer 

Somatosensory Evoked Potentials in Cerebrovascular Accidents 

BiofMdback Relaxation Therapy In the Treatment of Spasticity 
and Anxiety In CVA Patients 

Blofwdback Rehabilitation of the Incomplete Spinal Cord 
injury Patient 

Developing Sp^lflc Treatment Strategies for MuscI© 
Biofeedback in Stroke Patients 



PROPOSED 
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Evaluation and Restoration of Function In the Hemiparetic 

Upper Extremity through IMG Feedback withiri Patterns 
of Movement 

Increasing the Utilization of FTOdbacl< Finger Goniometers 

The Development of a Systematic Approach to the Selection 
and Vocational Rehabilitation of the Severely Disabled 

Biofeedback Relaxation Therapy in the Treatment of Spasticity 
and Anxiety in CVA Patients 

OTHER FUNDS 

Renal Rehabilitation Succesa Deterrriination (RScD from RSA) 

Expanding V.R. Services to the Cancer Disabled (Dept. of 

Human Resources. Division of Vocational Rehabilitation) 

Renal Rehabilitation Success Determination (R&D from RSA) 

Patient Education via Audlo-Visuali (RSA Supplement) 
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100 Clinical Field Trials of the Emory Detaehable Electric 
Powered Drive for the Standard Wheelchair 



OBJECTIVE: To measure the effectlventsi of a detachable power unit for the ^ondard wheelchair for 
pailenti with varying degrees of strength In the upper extremities and under a variety of conditions. 

In developing a detachable motor drive for a standard wheelchair, nunnerous design criteria 
were considered, Th© objective of the lost phase of this research was to moke the current 
powered drive unit cor^pletely attachable/detachable solely by the wheelchair client. 
Additionally, the cuirent unit was token to another R&T Center for additional field testing. 

METHODOLOGV: 

1. Three detochabie power units will be conitnjcted during a three-month period. 

2. During a ten-month period the units will be tested for five months locally and for five months in three 
other i?T Centei^. A report of the testing will then be written. 

3. During the test periods, the effectiveness in terrrii of propulsion of the detachable power unit and 
the standard chair will be assessed by both rehabilitation persannel and by patient-clients. Three 
types of measures will be used: a questlonnalf© of personnel and client observations, actual test 
performances, and sampling use of the wheelchair by clients over a three-month period, 

With the combined efforts of the Biomedical Engineering staff of the EURRRaiTC and the 
Mechanical inglnsering Department at Georgia Institute of Technology, a concentrated three- 
month (October-iDecember, 1976) effort was placed on development of a user connectabllity 
mechanism for the ©xlsting drive unit. In keeping with this goal, and since the previous Principal 
Investigator has left our faculty, we have restaffed this project accordingly. This also accounts for 
some delay In progress in the past In the ^o-month period January-February 1977, the com- 
pleted drive units were taken to George Washington University, School of Medicine, Rehabilitation 
Engineering Center (Calllf Malllk, Director) for additional field testing and ©valuation. 
Rehabilitation Engineering Center (Cailif Mallil<, DirTCtor) for additional field testing and 
evaluation. 

Additional testing was done locally at the Georgia Institute of Technology Architectural 
Engineering Pedestrian Research Laboratory. This lab consists of numerous romps and runways 
designed specifically for wheelchair testing. Us© of their testing procedures enabled ©valuation 
of the present drive unit in comparison with other commercial units, 

FINDINGS TO DATE: Odometers attached to patient/client wheelchalii to determine miles traveled in their 
present chairs showed that a maximum of 13 miles per weel< with about 2.6 miles per work day. The 
Emory Detachable Unit hoi been found to do 10 miles on a single charge of the battery in Initial 
testing, it also meets all criteria on climbing and descending inclines, turning radius, speed and 
ease of control. 

Three phases w^re used to test efficiency and dependability of the imory Unit, The initio I 
pham consisted of trials within the Rehabilitation Research and Training Center (Morris, 
Gonnella ^ Cohen, 1976), A second phase consisted of field testing in various hospitals and 
health care facilltias within the Atlanta area: The final phase of testing and evaluation of the 
Unit v^s to loan it out to selected clients who would use It in theirdolly lives, beitatwork or In a 
home environment (IMorris, Cohen & Gonnella, 1975), 



^veral hospitals affiliated with the Imoiy Unlvereity ^hooi of Medicine were chosen to test 
the unit. This testing has provided us with much information which has been used in further 
reflning and developina the Emory Univereity Drive Unit 



Annual Report Reference; 



Status: 
Dotes: 
Cost: 



Principol InvesflgaloR 



Bernard Cohen, Ph.P. 

Completed 

August i974'Aprll 1977 

Annual $9,979 

RT Annuot ISJSO 

#13«Paga 214, R-S4 



Projected Total $30,000 
RT % of Annual Total 62% 
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Final testing within our Center done with selected patients or clients who had the oppor- 
tunity to tiy the Unit In their honne environment or at their place of dallywork, Much of the 
Information gathered In the clinical environment Is of necessity anecdotal In nature. A question- 
naire was given to the patient-users for their assessment of how well our design criteria met the 
patient's needs. The only design criterion which was not totally connpiet© gt the time of patient 
testing was the requirement that the unit be easily attached and detached by theuserJhiswas 
not objectionable to the clients. Nevertheless. In a combined effort with the Mechanical f ngin- 
©ering Department of Georgia Institute of Technology, we completed work on this project and 
the current design Is self attachable/detachable by the user. 

After considerable in-house testing. It was deemed appropriate thata collaborative ©valua- 
tion project be set up behveen this Center and the Center at George Washington University. This 
h'pe of i nter^enter collaboration has the advantage of allowing objective, non-biased evalua- 
tion of Q product or a device, while at the same time disseminating the existence of said 
products. A$ such, a fully operable Unit was transferred to the George Washington Univenlt/, 
and a presentation made of its fijnctlonal operation. After the presentation, o protocol was 
designed, and the unit was left at GM for further testing with a variety of clients, 

APPLICABIUTV; This unit will benefit a population of wheelchair usen who could benefit fram an easily 
detachable and c^achable unit under their control that would ccnvert a standard wheelchair Into 
an eitctrlcal ^wered wheelchair Advantages are: increased mobility because of the portability 
of the standard wheelchair; better use of a client's available energy; potentially less cost than the 
standard powered unit currently available, 

Potient^llent self-Initiating power needs to be conserved and reserved for activities mo^ 
self-sustaining than the act of transporting oneself. Wheeling oneself Is a dennanding tasl<, The 
avallabiiity In cost and ease of the detachable power unit for the standard chair can 
significantly affect the patient-client mobility and ability to care for oneselt hold a Job. enjoy life 
without a constant physical drain. 

101 The Use of Motor Unit Potentials as a Measure of 
Neuromuscular Integrity 



Principal Investigaton 

Status: 

Dates: 

Cost: 

Annual Report Reference: 



S.L. Wolf, Ph.P 
Completed 

October i975=Septemb#r 1977 

Annual 

RT Annual -0- 

#13. pQgm 219, R»S5 



Prejacted Total -0- 

RT % ef Annual Total 0% 



OBJECTIVES; 

1. Determine the motor unit distribution In on ulnar nerve Innervate muicl© (first dorsal Interosseoui) of 
the hand In normal lubjects (quantlfloble as the total number). 

2. To make similar determinations In patients with disease processes of the central or peripheral 
nerwus s^tem (multlpl© sclerosis, muscular dystrophy, myasthenia gravis), 

3. To evaluat© the fMilblllty of motor unit determinations as a valid technlqu© In assessing the 
neuromuscular status of patients. 

METHODOLOGY: Electrical stimuli were delivered to the ulnar nerve at the wrist using a TECA chronaxh 
meter constant current source. Stimuli were delivered once a second In trains of four, repeated 
five times. This evoked response was shown on a Digivlew plasma display. Pulse durations were 
set at ,5 mllll^conds and the stimulus intensity was progresslveiy increased to supra-maximal 
stimulation levels In orderto recruit subsequent motor units. The computer program, designed by 
Mr. Harold Clifford, employed a PDP8/E computer. The computer program pernnltted o quant Ita- 
five determination of the total motor units in the first dorsal Intefossaous musclt. An output volt^e 
proportional to the displayed muscle signal was fed Into the analog to digital converter of the 
computer. The oscilloscope sweep and the stimulator were triggered slmgltoneogsly by a clock 
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generatof. Data proceising was performed on line. The real time clock was triggered after □ 
determined delay by the puis© from the c\^k generator. Sampling time required was deter- 
mined by the duration of the longest muscle potential. The computer was capable of storing In 
memory many potentials, each of which differed in the latency, amplitude, duration or wave 
form from its predectsior. and each was evoked by progre^ively jncreasing the stimulus to the 
nerve. These memory stores are ^ftrred to as templates. After many templates had been stored, 
a supra-maximal ©vol<ed muscle action potential was sampled and stored in the final template. 
The absolute area in each template was then derived. The number of motor units was calculated 
by the computer from the formula:^^where n is a number of motor unit potentials in the 
penultimate template, A(max) Is the dbsoiute area of the supra-maximal evoked muscle 
potential, and ACn) Is the absolutearea of the potential com^sed of n units, Electfodes, appro- 
priate for recording evoked muK^le potential, were constructed based upon histochemicdily 
determined n plate locations, (see below). 

Originally, we had Intended to gather data from normal Individuals, and patients with a 
diagnosis of muscular dystrophy, myasthenia gravis, or multiple sclerosis. Due to the problems 
noted below, vve fejt that sampling of motor unit determinations In patients was not necessary. 

FINDINGS TO DATE: The computer prc^ram allowed us to sample the voltage components of the motor 
unit potential at more precise time Intervals than had previously been reported. 

To improve electrode skin contact, several types of electrodes were used. The best electrode 
configuration involved u^ of either paint-on silver or sliver plate electrodes which had been cut 
to conform to the f\m\ dorsal Interosseous muscle contour In both cases we discovered that 
changes in skin electrode Impedance over time contributed greatly to changes given stimulus 
Intensity delivered to the ulnar nerve at the elbow. 

Based upon preliminary sampling, using normal subjects we must conclude that the quantifi- 
cation of motor unit or any of their characteristics can be greatly compromised by the failure of 
the Investigator to rigidly check and note the adherence of the recording electrode to the skin 
surface at any phase of the recording experiment. 

To minimize the occurrence of this probiem, we then resorted to the use of paint-on skin elec- 
trodes. By using paint-on electrodes, we felt that any problem attributable to changes In skin 
electrode impedance might be minimized. We were disappointed to learn that the outcome of 
such attempts failed to greatly change the picture. Attempts to contact Drs. Ballantyne and 
Hansen in England to clarify our problems resulted in failure. Additionally, we contacted Dr 
McComas at McMaster University In Hamilton, Ontario. He confirmed the reoilfyof our problems 
and told us that in his attempts to determine motor units by recording all parameters (duration, 
peak to peak dmplltude, surface area beneath the evoked potential) he met with similar 
technical problems. 

One must conclude from these experiments in normal muscle, with the technical problems 
encountered In examining motor unit populations and responses to electrical stimulation of the 
appropriate nerve, considerable intra-subject variability canoccur. As a mult one must question 
the efficacy and accu racy of the use of this technique as a n electrophysioioglcal diagrpstlc aid. 

APPLICABILITY! In light of the difficulties encountered In exMUting this project, we believe that computer- 
based motor unit detefminatlon methods are unrelioble as on adjunct to assisting the clinician 
In evaluating the neuromuscular status erf patients, 
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OBJ6CTI VE : To develop a method to detect the premyopatliic stag© of myotonic muscular dystrophy 

METHODOLOQV: The metabolic balanca study techniqu© was used to quantify responsivenesa to the 
anabolic action of human growth hormone. 

FINDINGS TO DATE: A previous study showed 4 men with myotonic muscular dystrophy (MMD) retained 3 to 
lO^mes more N, P, K, No and CI than normal men In responses toO.168 unit human grovs^h hormone 
{HQH)/kg (body weight) 3/4/day. The present Inve^igotlon almad to learn If the trait of hyperr©- 
spof^lvenesi to GH could be used to determine the premyopcrthlc state of the disease. Subjects 
were 3 MMD parents and 16 of their offepring ("B" and klnd^s). Each Individual was 
evaluated for clinlcol muscle disease (atrophy, weakness, myotonlaj, 3 conventional pre- 
myopathic Indlcotore of MMD (cataract, depressed Immunoglobulin G, myotonic discharges in 
the electromyogram), and hyperresponilveness to HGH. Among the B and W offspring. 3 had 
"clinical muscle disease" (atrophy, weakness, myotonia), 4 had no clinical muscle disease but 
exhibited one or more of the Indlcotori of pfemyopathio MMD, and 9 had neither clinical nor 
premyopathic abnormality. To Investigate a sex difference in hyptfTesponslveness to HQH which 
became apparent In the B and W tamllles, the study was extended to Include 1 1 adults with clinical 
MMD from other families. 

Hyperfeiponslveness to HGH was exhibited by all 9 malei (age 19^52) with clinical MMD, and by all 
3 male B and W offepring (age 28-34) who did not hove clinical disease bift who did show 
presence of o premyopathic Indicator. In addition, of 8 male offiprlng without clinical or pre- 
myopathic abnormality, 5 (age 18-24) were hyperresponilve to the hormone. Three post- 
menopausal females with clinical dlseo^ were hyperresponilve. Contrastingly, four females with 
clinical MMD and one with the pfemyopothlc stage, all of whom had normal menstajal function 
were unresponsive to HGH. 

In 7 maiei with clinical MMD, all of whom were hyperresponslve to HGH, the administration of 4 ug 
ethinyl estradiol/kg (^y weight) 3/4/day simultaneously with HGH suppressed the anabolic 
reaction to the l<^er tiormone, 

These observations Indicate that In the male carrying the MMD gene, hyperresponsivene^ to HGH 
develops by age 18 and precedes the appearance of cotaraoti, depre^ed Immunoglobulins, 
electromyographic myotonic discharges, or clinical atrophy and weakness. In the myopathic or 
premyoporthic MMD female with nonmal menstnjal function, hypeffesponsiveness to HGH is not 
present, but after the menopause this characteristic becomes detectable, The sex difference 
probably results from inhibition of the anabolic m^ipmm to exogenous HGH by endogenous 
estradiol in the female heterozygote with normal ovarian function. 

APPLiCABILITV: Myotonic dystrophy is a diieaie which reduces the functional capacities of the patient 
Eariy detection of the premyo^thlc or carrier state can facilitate rehabilitation planning and 
genetic counsaling. 



103 Evaluation of Exercii© after Myocardial Infarction 

National ixercis© and Heart Disease Project (NEHDP) 

Principal Investigator^ Gilbert, hAD. 

Status: Continuing 

Dotes: June I97a-May 1979 

Cost: Annual $1 liflOO Projected Total $877474,66 

W Annual rt % of Annual Total 0% 

A^nuQl Rtport Reference^ Poge 84| 

OBJECTIVES: To Detemin© in Patients with CHD: 

I The effecfe of mm memlm program on cardiovascular respons© measured by elaetrDcardio- 
graphlo responses, tieart rot© and blood pressure, physical wortc capacity myocardial enerov 
requirements and systolic time Intervals (CTI). 
% The effect of the exercise p^ram on ^lal and vocational piychol^lcal adaptation. 
3. Ttie operational problems of a long'temi phv^ical activtty program, 

ni© effect of the exercii program on nnortallty rate, recurrent Ml, occurrence of complications of 
CHD such OS angina pectoris, dysrhythnnia and congestive heart failure (CHF), 
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a Th© pfognostie implication and \/alueof resting and ©x©reise ECQ abnormalltlei In patients with Ml, 

6. Th#^ bthavioral and psychological characteristics which are Impoftont to adherenc© and 
non-adherenc© in long-term physical activity program, 

7. Th© ©ffsct of different pei^nality traits and social characteristics on psychosocial adjustment to an 
ML 

8. Th© effect on the level of plasma cholesterol and triglycerides, 

METHODOLOGV: 

1. PartiQiponts tested semiannually. 

2. Each partlolpant completes an Infomned consent, a cardiovascular history, physical mam^ before 
e«h multistage exefolse test (MSET), 

3. MSET Is graduated progressively, designed to Indicate roughly the consumption of the patient at 
work and at rest. 

4 Each itag© Is rTOorded ai a 12 lead ECG with the XYZ scaiiar leads during the last 40 leconds of 
each stage. 

5. MSETS begin with supine rest, STIS, and itanding rest; exercises stages or© completed with STiS and 
two supine recofdings. 

6. Written psychosoclQl measures to a^m anxiety and depression levels are administered at various 
Intervals. 

7. Cholesterol and trigiyceride levels are measured and analyzed annually. 

FINDINGS TO DATE : As this study Is a long'term and ongoing study, there has been no complete compi iotion 
of dcrtQ by the Coordinating Center In Washington. At the conclusion of the project in 1980 a 
confefence/iymposium will b© held to compile data results and decide on a dissemination plan 
for that data. 

As of Febfuory 1* 1977, the Emory Unlvenlty Collaborating Center of the NEHDPhad randomized 160 
patients. The five collaborating centers of NEHDP have a total of 649 patients under study, 

APPLICABILITY: If the basic cbjectives of the NEHDP are proven positive In the rehabilitation of Ml victims the 
project could be of great benefit if Introduced Into the VooQtional Rehabilitation Program of all 
states. Last year alone In the United St^es 29,270,0ro Americans were stricken with some form of 
heart or blood vessel disease. Coop©ration with th© Stat© Division of Vocational Rehabilitation In 
Identifying ^tentlal clients for a program models after the NEHDP will be very Important In 
retuming patients to their prior productivity and use^il place in the community. 
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OBJfCTiVES; 

1. Identify variables critical to the learning of a nnotor activity as it nnust be learned by the patient; 

2. To asse^ the Influence of thes© varlablei upon performance in the leafning of a nriotor activity; and 

3. To determine the effectiveness and feasibility of audiovisual self Instruction In the prinnarily cogni- 
tive learning phaie of a motor skllL 



METHOTOLOGV: 

1 , The rehabilitation skill to be learned Is the three points crutch gait with one extremity non-v^elght 
bearing. The cognitive aspects of the skill are p^sent^ through a subject controlled audiovisual 
film simulation matched to the sub)ect's sex and involved extremity. The testing of the effective* 
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ness of the learning phase is through the pefformanc© Of the skill without furthef instruction. 

2. Peffornnanc© In the motor task will m mtasured by; ( 1 ) cognitive recall of the components of the 
ikilf as presented audlovliuaily; (2) spatial temf^ral analysis of a subject's filmed crutch gait 
sequencs; (3) clinical rating of the subject's crutch gait performance. 

3. Design; Since the question was delimited to the effectiveness, if any, of this teaching-learning. 

strategy, a |Mst-test control group only design was u^. Subjects (N - 20) were working women, 
volunteers ranging in age from 36 to 60 (r 49.65, SD 7,36), One-half of the group was randomly 
assigned to take the cognitive test after viewing the film but before walking with cmtches; they 
are identifled hereafter as Cognitive Pre Gait. The other half twk the test also after the film and 
after walking with crutches and they ore labeled Cognitive Post Gait. The group difference in age 
(Cognitive ^e GaltR- 48.20; S - 8.52) (Cognitive Post Gaitl^- 5110; S = 5.69) was not statistically 
significant 

4. Measures Include; Subject's perception of motor ability, cognitive recall of task elements, and 
actual motor ^rformance. 

5. Subject's reaction to film presentation was also elicited. 

6. Above method now being replicated (Study 2)to compare, In addition, ability to do task without 
any Instruction/with Instruction, 

FINDINGS TO DATE: Group Characterlstles- Although the hvo groups, Cognitive Pr© Gait and Cognitive 
Post Gait did not differ significantly In age, they did differ along other dimensions. In comparison 
with the Cognitive Post Gait groups* the Cognitive Pre Cait group were more active currently 
with half of them having been even more active within the fMst three years; and they also 
perceived themselves as motorially more capable ranging from average to excellent. In the 
latter, the Cognitive Post Gait group showed o "normar distribution from above average to fair 
Performance In Cognitive Recall: Ail subjects but onsanswered the questions correctly The last 
subject of the day missed of the questions. Otherwise, the groups learned equally v^/ell from the 
film. 

Subjects v/ere asked aiso about the clarity ot the film and the sufficiency of information after they 
attempted walking with crutches. All responded favorably RInned ^fformance not yet analyzed: 
Our subjective Impression m that at I^st 75% of the participants performed adequately. When 
difficulties were encountered, peirons were either obese < ^ 165 lbs.) and could not lift their 
body weight, or persons had expressed doubts about their ability and In fact also appeared to 
do less well than the others. Data from Study 2 now being analyzed, 

APPLIC ABILITY : A teaching learning model of a rehabilitation task under patient control will be ovallabie 
which eon accelerate patient rehabilitation, saving coste to the patient and time for both patient 
and health practltloneri. The results will also make available' an alternative mode of patient 
teaching learning as an Illustrative example in the allied health curricula and to current practition- 
ers. 
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spasticity and paresis, 

2. Ffom such detail, to learn more about the nature of th© leorning prc^ess. ©specially the extent of 
generalization from trained to untrained muscles, th© strategjes patients use to inhibit spasticity, 
and generalization of control from one limb position to another, 

3, To use this information to make decisions about how to improve application of BAG feedback in 
clinical settings, 

MfTHODOLOGY: The project is based technologfcolly on an on-line computer which controls training 
and data acquisition, and conceptually on a training task hierarchy. Subjects ore first trained to 
relax spastic muscles in the resting state, if necessary. Then more challenging tasks are introduc- 
ed. Including passive stretching of the muscle being trained, or voluntary contraction of its 
antagonist, EMG from up to four muscles is Integrated every 1/10 second, digitized, and stored 
on disc memory for analysis. The computer generates auditory and visual IMG feedback dls^ 
ploys and updates performance criteria based on the subject's progress in relaxation and 
control. 

FINDINGS TO DATE; Five subjects with spasticity and paresis have been trained on a variety of tasks. Four 
received training to inhibit spasticity In elbow or wrist f\mor% during passive stretch at gradually 
increasing rates' Results for two were equivocal and not clearly indicative of learning. Two others 
learned to completely inhibit spasticity in the spastic elbow flexor from which feedback was 
derived, but showed incompiete generalization to the untrained spastic elbow flexors. This may 
Imply that spastic synergists should be trained in groups rather than individually during clinical 
application of IIVIG feedback. 

Two subjects were trained to better activate and control a paretic extensor muscle while inhibit- 
ing co^ontractlon of spastic antagonists. One succeeded remarkably and showed obvious 
improvements in extensor strength and muscle mass. The other subject did less well with wrist 
extensor and flexors, possibly because of flaws in the training paradigm. 

APPLICABILITy: EMG feedback training is a new modality which Is particularly useful with paretic and 
spastic muscles which ore unresponsive to conventional neuromuscular re-education pro- 
cedures. By itself, it Is only a muscle training procedure, but training better control of Individual 
muscles Is sometimes an Important pre-requlslte to successful application of movement training 
procedures which produce functional gains. 



106 Vasomotor Rasponie Training In the Arthritic Patient 

Principal Invesfigotor: J. Malonep M J. 

Status: CQntlnuIng 

E>ates: February i976-February 1979 

Cost: Annual $1 1 ,807 Projwted Total $39,050 

RT i^nuQl $1 1,807 RT % of Annual Total 100% 

Annual R©port Rafartne©: #13, Pag© 108. R-Sd 

OBJECTIVES; To determine the applicability and the effectiveness of peripheral blood flow training in 
feducing the severity of arthritis symptoms. 

a. To measure the degree to which arthritic patients can leom conscious control of 
peripheral blood flow. 

b. To measure the degree to which patients ex^rience reduced arthritic symptoms. 

METHODOLOGY; 

1 , The training technique was applied to 9 non-arthritic subjects to test the equipment and i^ototype. 

2. Five pilot arthritic patients were trained and arthritis activity measurements taken over a six 
month period. 
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3. A controlled study is beginning in which half the patients will receive true feedback training and 
hoif win receive false training. Arthritis activity mMsurenrTenti will be token over o six month penod. 
The degree of ^mptom improvement will be compared between the two groups. 

FINDINGS TO DATE; 

1 Five of the non-arthritic subjects received true feedback training and did learn to conciously pro- 
duce changes in peripheral blood flow. Four received false training (as we plan to present to the 
control arthritic patients), and they did not exhibit the ability to control blood flow. 
2. The five pilot arthritic potlents all received true training. 

a, Ihrm exhibited good ability to control blood flow and were cooperative. Their arthritis 

symptoms generally improved over the six month observation period, 
P One Patient probably had control over peripherol blood flow but was uncooperative and 
did not return forth© six month recheck of blood flow controL There was mixed improvement 
of this patient's symptoms until the last mesurement session during which it was observed 
that she had developed a reaction to her medication, 
c. One patient did not exhibit the ability to control blood flow. She developed a reaction to her 
medication rather early in the study, and as a result, the medication was alte^d substantial- 
ly. Her arthritis symptoms generally worsened over the period of observation. 
We are encouraged by the results from the three patients who wer© cooperative and whose medication 
wos constant or varied only slightly over the obse^ation period. In the next phose of this study half the 
patients will receive true training and half will receive false training. 

APPLICABILITY: Thedallyactlvit/ of millions of arthritic patients in limited by the use of cumbersome treat- 
ment equipment and techniques Ce,g, paraffin baths, heating pads, Hubbard tanks, end the 
use of message). These techniques are difficult to apply outside of home or hoipital. We are 
evaluating the effect on arthritis symptoms of a less restrictive therapeutic techniqua the use of 
which would Increase the patient's mobility, independence and employability. 



107 Quantitative Assessment of Postural Stability and 
Steadiness in Stroke Patiants and Control Subjects 

Principal InvestlgQton Barnard A. Cohen, Ph.D. 

Stafui: Cantlnulng 

Oc^BB: Nbruary 1976-tebruary 1980 

Annual $22,900 Projeatad Total $85,000 

RT Annual $22,900 Wt % ©f Annual Total 100% 

Annual teporf Reference^ #13, Pag© 24. R'i9 

OBJECTIViS; The first objectiv© of thili researcti Is to refine a technique for the quantitative assessement of 
postural steadiness and stability. This will b© done using normal subjects to establish normative 
data for various age groups (Sheldon, 1963), The srcond objective Is to obtain these some force 
platform measurements on stroke patients beginning as soon after their hospitalization as 
po^ible and continuing through the hospital rehabilitation peric^ at weekly intervals. Changes 
In these measurements will be correlated with results from clinical diagnostic tests (Ef G, ongio- 
graphy. brain scanning, etc,) to evaluate the efficacy of vorious medical therapeutic proce- 
dures. The third objective is to quontlfy the patient's rehobilitotion therapy progress utillz/ng 
methods similar to those expounded by Simons ( 1 970) ond relate the changes found with those 
quantified measures mentioned above. The fourth and final objective is to utilize the accuracy 
and sensitivity inherent In a research tool ( i,e., the force platform) to evolve a new as well as less 
expensive and more portable clinical equivalent tool or technique which will enable wide- 
sprTOd utilization of the results from this study. 

f^ETHODOLOGV: A force platform Is being used to measure the magnitude of the total vertical support- 
ive force and the excursion of the center of pressure of this force In the fore-aft and medio-lateral 
directions. The movement of the center of pressure varies according to the movement of the 
center of gravity and the distribution of muscle forces required to control or produce movement. 
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Control subjects are selected from among volunt^rs. They or© screened to present phv^ical 
characteristics closely allied to that of the stroke patient population except tor the required 
absence of any known neurologic deficits or gait anomaly* Patients suffering from itroka ataxia 
or other cerebrovascular or neuromuscular gait disorder are provided for recording by the Emory 
University Medical School Hospital and its allied health care institutions. Recordings are made In 
the Kinesiology Laboratories of the Emo^ University Center for Rehabilitation Medicine. 

Subjects are asked to stand on the force platform without the old of additional support if at all 
possible. Each subject is asked to stand with feet aport in a comforable position and then shift his 
weight first fonA/ard ond backward and then in the left and right directions, and sustain the in- 
clined postures for a period of time, Potients unable to stand by themselves will be tested using 
various assist devices (i.e., crutch, cane, or bench). Testing of patients sitting on a backless choir 
enables evaluation of severely acute stroke subjects who are not yet able to stand on their own. 
Using a polygraph, continuous recordings are obtained of the excursion of the center of pressure. 
The center of pressure records are transposed to an x-y plot depicting the shifting in center of 
pressure during standing and weight shifting activities, 

FINDINGS TO DATE; In the last pfogress report it was noted that problems were encountered which delay- 
ed the progress of the project. These problenns Included the fact that Insufficient funding was 
allocated to purchase the required instrumentation, and subsequently in-house construction 
was being attempted. When other circumstances began to Impose coniiderable delay in this 
project appropriate funding was re-allocated, and the instrumentation was purchased. With this 
new instrumentation it has been possible to move ahead on the patient testing aspects of 
. this project 

To dote we have been able to evaluate results from 26 control subjects. We have not as yet 
done statistical analyses on these data, but several obssfvations can be made by inspection. It 
appears as though there is relatively little difference in the postoral stabilin/ and steadiness of 
subjects tested either with shoeson orwith shoesoff. Mostof these observations were based ona 
comparison between barefoot stance and stance In normal low, flat street shoes. 

Evaluations are also being conducted to determine the optimum stance required for uniform 
data. Intuitively, requiring a subject to stand with feet directly together would bias the data 
inasmuch as it would create on artificial unsteadiness. Likewise, requiring the subject to stand 
with on extremely large stance would also bios the data. It was hypothesized that the "military 
stance" (feet approKimately shoulder width aport) shouid result In basically the most stabile 
stance. To evaluate this, normal subjects have been asked to run through a serlasof foot stance 
tests consisting of normal upright standing ^sture with each test having the feet spaced 
progressively wider. For uniformity the measurement of foot spacing was obtained between the 
medial malleoli of the subject By inspection of the data it was noted that a spacing ranging 
between 5 and 25 centimeters resulted in approximately the same stability, consequently, at 
the present time we are testing subjects with a uniform foot separation of 13 centimeters 
between medial malleoil, 

APPLICABILITY; ^ ^ 

Intelligent use of services available to the hemiplegic calls for quantification of many of the 
diagnostic and therapeutic procedures currently being utilized. This research Is Intended to pro- 
vide a new quantification technique for evaluation of neuromuscular function, and correlation 
of these findings with other clinical diagnostic tests and sMth specific courses of therapy 

108 Measurement Correlates in Chronic Low Back Pain; 

EMG Studies^ Personality Profilei, Functional Performances, 
and Their Changes Following Sympathetic Blocks 

WnclpQl Inveitlgator: Steven F. Brena, M^. 

Co-lnwsfigator: Wolf, Pfi.D. 

ttotusi Conflnulng (Extension Requesied) 

□Qt©s: No^mber 1976-Oetober 1977 
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Annuel Report Umimmmmi #13, tags 29, R40 

OBJECTIVSS: To datermlne the ©ffectiveneii of lumbar sympathetic blockag© in alleviating chronic low 
back pain v/lthout accompanying physical rehabilitation by: 

a. MoniToring paravertebral mgscie activity before, during and following sympathetic blockage and 
placebo (measured In quantifying units following analog to digital conversion of electromyo- 
graphic data from low back nnusculature; angular degreei of change In back and hip mobllin^ 
evaluated as trunk flexion over hip and straight leg railing); 

b. Examining personality profiles before and follov^'ng lumbar sympathetic blockage and placebo 
CQdministratlon of the l^inr^esota Multiphasic Personality Inventory (MIS^PI) measured in numeri-^ 
cal Units as a standard deviation); 

a Correlating changes in ptrsonality or neuromuscular states with objective functional improve^ 
ment following blc^k therapy and placebo (analysis of measurements stated in (a) and (b) to 
which is added a patient self-evaluation, UPTIME defined as the amount of time that the patient 
spends standing per week as measured in hours). 

METHODOLOSV: Patients are assigned randomly to one of two conditions initially In a cioss-over design; 
C 1 ) six sympathetic blocks over a two week period (three Injections/week); and (2) six placebo 
blocks over a two week period (thre© injections/week). Psychogalvanic measurements ore 
taken gt all six sessions for each treatment condition, Other data being collected before and 
after the first treatment and after subsequent treatment sessions include: EMG and Joint range 
of motion. MMPI information is obtained before firat treatment and following the 12th treatment, 
one and three months after the last treatment, 

FINDINGS TO DATE; Data am now being processed. The cMe could not be broken until after all the 
subjects hod completed the study. 

APPLtCABILirV: Data hove shown that each year ^ven million Americans are disabled by low back pain, 
with a consequent loss of 200 million man-days of work. Cases have been obsen/ed both at the 
University of Washington Pain Clinic In Seattle and the imory University Pain Clinic in Atlanta 
where patients with chronic back pain have had as many as 10-15 back surgeries with no relief 
of pain, at an estimated cost io society around 3100,000 per patient Data collected at the 
Emory University Pain Clinic suggest that sympathetic block therapy structured In an operant 
conditjoning program for pain behavior control Is of value In rehabilitating patients to function 
despite well documented conditions of chronic degenefatlve spine disease. The clinician con- 
fronted with problems of chronic back pain which hove failed to respond to surgery has no other 
choice than to put the patient on analgesic and tranqullizi ng medication, ultimately leading to 
disability through drug nabituatlon and abuse. 

information about the value of sym^thetlc block therapy as a technique for pain-control 
could facilitate functional rehabilitation of patients previously limited by pain and concomitant- 
ly reinstate those unfort^unate Individuals into productive and meaningful lives. 
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eORI AREAS 



■lomsdlaal Ingfrtesring 

Using modem technol^y to develop products for environmenta! modification 
and improved communication for persons with severe phyilcQl disabllltiei. 



Oofisumsr lnyel¥«m«nt 

Research into the state-of-the-art and deveiopment of models for meaningful 
participation In the rehabilitation proceis by peiK^ns with disabilities. 

Univtm of NMd/Pstl«nt Qmm 

Activities which have resulted in the deveicpment of a computerlied functional 
assessment and outcome evoiuatlon system for medical rehabilitation facilities. 
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Carl V. Grangef, M,Dm Director 
Jufts University Medjcal 
Rehabilitation Research and Training Center 
185 Harrison Avenu© 
Boston, Mas^ohu^tts 021 1 1 

peOJiCT TITLii SY FY 1978 STATUS 

COMPLITiD ABSTWCTNO. 

Electronically Aided Instruction for the Severely Physically 

Disabled Nonlocal (RA Foulds, MJ.) 109 

Project to DQCumant the Development of a Cooperative 
Group Residence for Severely Phyilcally Dliabled - 
Bolton Center for Independent Living, Inc. 

(P, Corcoran, M.D,) 110 

Evaluation of the Feasibility of o Twelve Week Physiologically 
Paced Conditioning Program with Measures of 
Physiologic. Functional and Psychologic Factors in 

Hemlparetic Patients (TA Hoiklns, R.P.T, M,S.) — ..,111 

Federal Hearing on Recreation and the Handicapped 

(JA Minch, IV1A) , 112 

Access to Careers in Science: A Feasibility Study to 

Establish Communication Linkages to Optlnnlze Career 
Choices for the Severely Disabled Student In 

Higher Educotton (M. Redden, Ed.DO , , 113 

CONTINUING 

Research In Upper and Lower Extremity Orthotics 

(J. Oleory. M.SO 114 

follow-Along Study of a Medically Disabled Population In 
Fall River, Massachusetts: A Controlled Trial of 
Surveillance as a Means to Support Functional 

independence (CM Granger, M.D.) 115 

Medical Rehabilitation Evaluation - Office of Technical 
Assistance (Formerly titled: Computer Retrieval of 
Data for Long-Range Evaluation Studies of f^edlcal 

Rehabilitation) (CM Granger, M.D.) 1 16 

Computer Aided Motor Communication for the Severely 

Disabled Non-Vbcal (RA Foulds, MJ,) 117 

Auditory Feedback as it Relates to Language Acquisition 
and Utilization with the Severely Physically Disabled 

(R. Foulds, M.SO 1 18 

The Effect of Home Modification on the Functional 
Perforniance of the Physically Handicapped 

(J.C. Bretz, aa, O.TR.) .119 

Feasibility Study of A Management Training Program for 

Severely Physically Dibbled Persons (B.E Marquis) 120 

Consumer Involvement In Rehabilitation (JA Minch, M.A) , 121 

A Follov%/*Up Study on Vocational Rehabilitation-Outcome of 
Patients Discharged from the Rehabilitation Institute 

(M. Bemad, M.S.) 122 

Comparison of Outcornes of Obese Diabetics to Obese 
Non-Diabetics After a Multldisclpllnaiy Program of 
Alteration of Preventive Health Behaviors 

(t A Hoikini, R,PJ., ^ 1 23 
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Dewl^Dment, Testing and Applleatlon of a Phanologically- 
bomd Communication Syitam for th@ Non-Vocal , 

(C Goodenough-Tfepagnlen Ph.D./Llnguistlcs) , . , , _ 124 

Integration of Independent Living Into the Total 

Rehabilitation Procesi (PJ. Corcoran, M.D,) . . _125 

Voluntary Control of Autonomie Functbni by Spinal Cord 

Injured Persons: A Practleal Application of Blofeedbaclc 
in the Treatment of Hyperthermia and Postural 

Hypotaniion (E ©addls, MA) ^ _ _ ^ ^^26 



N€W 



Developffient of Training Curriculum for Consumer Trainers 

(JA MInch, MA) _ , _ , ,^27 



ommio 

Medical Eicamlnotions (Including Functional Assessments) 

of a teleoted Sample from the Study of Highland Heights, 
a Medically Oriented Housing Project for the PhyslcQlly 
Innpalred and Elcterly in Fall River CComprehensiv^ 
Medical Examination of Experimentals and Controls in 
the Study for Independent Living at Highland 
Heights Apartments) 



PROPOiiD 

Feasibility of Independent Living Trainers in a Traniitlonal 
Rehabilitation Education Program 

Voluntary Control of Autonomic Functions by Spinal Cord 
Injured Persons: A Practical Application of 
Biofeedback in the Treatment of HypertHermla and 
Pc^ural Hypotension 
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109 Electronically Aided Instruction for the Severely 
Disabled Non-Vocal 



Annual Report Refdrenca: 



Cost: 



?t\m\po\ Invdsflgatan 
Status: 



Dates: 



Richard A. toulds, M 4. 
Campl@t0d 

N©v©mb©r 1972-Oetob©r 1978 

^nual 161^04 
RT Annual $31,7M 

#12, page m, R-as 



Prajtcf^ Total $260,752 (RT) 
RT % Of Annuml Total §2% 



OBJECTIVES: 



I Seek out successftjl utilization of the Tufts Interaotive Communicator In both the Vocational Rehobilh 
totlon and Special Education depditrnonti of the New England states, 

2. Identify additional nwds of the non-vocal populotlon and develop alternative man'machlnt 
Interfaces, 

3. Communicate with all oentem using communication tquipment developed by RT-7 and follow-up 
On the clients using the device. 

4. Communicate with other reieafchers In the field of nonvocal communication and share mpQt- 
lences and results, 

5. Communicate with other resei^rcheri in the field ©f non-vocol communication and shore ©xperj- 
©noes and results. 



METHODOLOGY: 

I Identlflcotlon of potential uie^ In special needs programs and the training of local staff In the 
operation of the TIC. 

2. Follow-up and jDOsalble relocation of the ten devices placed under a similar program during 1976. 
(Items 2 and 3 utlliie the reporting forms developed during 1975. The reader is referenced to Project 
25 of the 1974-75 Annual Progress Report of RT-7 for these fomis). 

3, Design of a less sophisticated communicator which dlsployi lymbols rather than orthographic 
oharoctefs (The Symbol TIC or SymTIC) based upon r^ulrements of six special needs clo^room 
teachers. These six locations are to be provided with a device. 

4 Develop a nrore powerful communicator which includes word and sentence processing, and 
more flexible editing. 

5, Develop a new Interface that will take advantage of the more controllable hand control exhibited 
by many severely Involved cerebral palsied individuals, This will follow the readily available 
literaturt on lapboard or letterboard design. 

FINDINGS TO DATE: This project has resulted in the design and development of twoslgnificant communi- 
cation devices. The Tufts Interactive Communicator has become the model scanning com- 
municator In the United States. The scanning procedures developed In this project have been 
transferred to numerous efforts (both private and commercial) nationwide. The non-profit 
production capabilities of the Tufts RTC hove allowed over 80 units to be placed with clients at a 
reasonable cost. Pre^ntly the TIC is very much In demand and a plan for commercialization is 
being fomiulated. The current project #67 will combine the outcomes of this project and R-44 
Into 0 smaller, more versatile communication device, and will see It thr^jgh tocomnnerctaHzation, 

The STOond device of Importance Is the tactile Tufts Interactive Communicator. This represents 
a totally progrannable concept where an individual's pemonal lapboard or wordboard can be 
converted Into an elMtronlc communicator Eight of these will have fc^n delivered to the 
Massachusetts De^rtment of iducation by tine Fall of 1978, 



APPLICABILnV: Learning Is very slow for children with wmmunicotlon problems, even In the sf»clal 
education clc^oom. The development of such a system promises to accelerate this pace and to 
provida a dynamic interaction be^jveen teacher and itudent which Is necessary for effective 
teaching. Such a sv^em will free itm class te^h#rfrom individual drill work and allow more time for 
creative le^on planning or speclaliied Instnjction. 
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110 Project to Document the Development of a Cooperatlva 
Group Residence for Severely Physically Disabled — Boston 
Center for Independent Living, Inc. 

Pfineipal Investlgaton Paul CQrcoran» M.D. 

Sfafus: Complefed 

Oq\&%i August 1974^0efob#r 1976 

Cost: Annual $776 Prejeeted Total $13,560 (RT) 

RT Annuel S-O^ RT % of Annual Total -0= 

Annual Rdport Reference: #12, Pag© 227, 

OBJiCTI VES: This project was designed to (1) assiit in the development of a group residence an the Boston 
University Cannpus. (2) document the pfocess, and (3) evaluate the first year of operation, 

METHODOLOGY: A coalition of state agencies, institutioni and interested Indlvidgals pooled energy, 
information and resources to fund and staff an action-oriented non-profit organization capable of 
training severely disabled persons to manage their own lives outside of an Institutional setting. With 
the Gooperatlon of Boston University, rooms in a dormitory were made accessible and students 
were enrolled in the program. Success with the first nine students led to expansion, To dote, ?0 
Individuals have participated in the BCIL program; many are now living independently. 

FINDINGS TO DATE: 

The process at BCIL Involved three stages: 

a, Transitional living. Initially on the Boston University campus, this has since broadened to include 
several other sites. One is a modem, accessible housing project in Brookllne. MA. The program is a 
first, structured step in Introducing the physically disabled individual to a working knowledge of 
his/her disability and basic life skills, preparatory to directing one's own Personal Care Assistants, 

b, For motivated individuals with sever© limitations, Cluster Housing developed as an Intermediate 
step, with minimal structure and peer support In apartments mora Integrated with the Gommunlty at 
large. 

c, Independentliving; Individuals are assisted In locating accessible apartments in the community at 
large, Often these apartments are shared with live-In Pereonol Care Assistants v^hos© services 
render the physically disabled Individual more independent. 

Out of this three stage process, we have determined that the final goal, independent living, is 
feasible, realistic and cost competitive. BCIL facilities are less costiy than a Level i nursing home or a 
chronic core facility. 

APPLICABILITY: The success of this program to date (in the face of some acknowledged administrative 
difficulties) has demonstrated that Independent living is a meaningful and redllatic goal for 
persons with severe physicqi diiabilities. We ore now using BCIL veterans to develop programs 
which, extended to include rehabilitation professionals and beginning earlier in the rehabllltatian 
prc>cess. will provide more incentives to encourage physically disabled Individuals to strive for a 
life more productive than prevlouily believed poisibla Thousandsof copies of the BCIL Reports 
have been given to persons around the country who have expressed interest in developing 
independent living centere. Summon articles by Drs. Fred Fay and/or Paul Corcoran hove 
appeared in severai national pubilcations and a 1 3 minute videotape documenta^ has been 
developed by BCIL 

111 Evaluation of the Feasibility of a Twelve Week Physiologically 
Paced Conditioning Program with Measures of Physiologic, 
Functional and Psychologic Factors In Hemiparetle Patients. 

^Inclpal lnv#stlget©n Theresa A, Hoiklns, RPJ,, M J. 

status: Completed 

November 1974»September 1977 

-ost: Annual $24592 Projected Tofal $44,515 (RT) 

^ RT Annual $20,812 RT % of Annual ToIqI 85% 
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Annual Rtport Reterenc©* #12, Pag© 297, 

OBJECTIVES: 

1. To demonstrate the feaiibllify of having hemiparetic paflenll particlpofte In a 12 week physiology 
cally paced conditioning program. 

2. To Identity factors which Interfere with th© completion of ttie 12 week conditioning program. 

3. To obtain measures of physical, psychoioglcal, functlonaL physiological variables prior to. during, 
and at the end of the 12 week conditioning progrann to determine If there is a relationship among 
any of them and between each of them to compliance with the program, 

METHODOLOQV: 

I HamiplegIci who were diichargsd from th© RehQblHtatlon Institute, who were screened by the 
physician In charge of out patltnti for exercise testing were recruited for pre testing. Criteria for 
admission to the program were: at 1 east 6 months after CVAvy/ith complete medical stability, lack of 
symptoms of cardiac disease espaciaily during e)cercls© stress test, neuromuscuiar function at a 
plateau, and motlvartion to participate in a conditioning program for 12 weeks, 

2, The exercise pre test inciuded physioiogic measufes during two 6 minute sessions of submaxlmoi 
bicycle exercise on an ergometar. Measures during steady state Included: EKG, heart rat©, blood 
pressure, respiratory rote, tidal voiume, minute ventiidtlon, and oxygen uptake. On the basis of the 
patient's response to this test, a dacliion about the safety of entering the program was made, and 
an eKerelse prescription assigned. 

3, PsychologicQl variables were measure for self concept yarlabies, using the Social Vocabulary 
index and th© Tennessee Self Concept Scale. 

4, Functional variables were measured: abllitY to climb and descend stairs, ability to walk 50 yards on 
level, ability to comb hair with affected arm, ability to tie shot laces with two hands, ability to write 
name, interview to obtain Barthel Score. 

5, A regular schedule of exercis© over 1 2 weeks, 3 days each vy/eek , for 1 /2 hour of stationary bicycle 
©xerclse under supervision was Instituted. Progresiion of training was made via increasing the work 
load, and decreasing the resting phase on an Interval ichtdul© of pedaling. Each patient was 
progressed according to his own tolerance, limitations and ©xsrcis© prescription, 

6, Each session records were kept of resting heart rate blood pressure, submaximal exercis© heart rate 
response, submaximal exercise blood pressur© response, work load used for each submaximal 
©xerclse, exercise to rest time ratio. After 6 weeks and again at 12 weeks ventilatory function In 
response to exercise and oxygen uptake at submaximal ©xerclse were taken. Also at these points, 
self concept variables and functional changes were recorded, 

FINDINGS TO DATE: Five females and three males have completed 12 weeks of bicycle exercises on a three 
day per week, thirty minute session schedule. Two of three males adhered faithfuliy and enjoyed 
the program, but the third man missed frequently, was depfessed throughout. All but one female 
finished the 12 week program, and she terminated her ^ogram for pei^nal Inconvenience 
reasons after 8 weeks. The remdinder of the females enjoyed the program. 
Heart rote responses to a constant work load were lower in all but on© subject tor whom there was 
very little change over the total program. This Indicates a greater efficiency of cardiovascular 
function after training. 

Predicted oxygen uptake values were improved in ail except thf one depressed male patient. The 
amount of improvement did not correlate well with the adherence to the schedule. 
The group as a whole exhibited positive self concept benefits of participation. The starting scores 
were significantly different from the published norms, birt were brought Into the range of normal by 
the end of the program. There was only one exception to this, which was the Physical Self Score 
(how one sees one's body, state of health, physical appearance, skills and sexuality), which 
remain^ significantly different fronn normal. 

Functional Improvements were variable. One of the 3 malts had a marked Improvement, with 
reduction In spasticity resulting In Improved gait, and gr©<^ly improved ^durance. The other two 
males showed very little functional change. Three of the five women showed marked functlonai 
improvements. Including greater stamina, and greater awartness of sensotlon In th© affected 
side. 

APPLICABILITY: If feasibility is demonstrated for hemiparetic patients by this Investigation, this will provide a 
rationale tor a new fype of rehabtiltatlon sen/lce for patients who have hemiplegia, which maybe 
of benefit In Increasing their overall confldence and function. Future studies may then be im- 
plemented to investigate the effects of this type of exercise especially in cases of patients with 
multiple handicaps, using specially adapted exercise equipment, 
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112 Federal Hearing on Recreation and the Handicapped 

Principal Inveiflggfor: Janet A, Mlnch, MA 

Stalus: Completed 

Omimr. October 1f76'May i977 

Cest: Annual $37,204 Prajeated Total 132,1 69 (RT) 

RT ArinuGl i32,i69 RT % of Annual Total 86% 

Annual Report Reference: #12, Page 241, R41 

OBJECTIVES: This projecf hod three objectives, all of which were achieved: 

1. to bring together knowledgeable and concerned experts in the area of recreation needs of 
handicapped individuals to fornnally set down ttie current state-of^tha-art with respect to recrea- 
tion for the handicapped; 

2. to receive expert opinions, observations* and recommendations regarding recreation needs of 
handicapped individuals from prominent professionals In the field, consumer rapresentatives. 
administrative officials, and other interested parfles; 

3. to develop o final report of the hearing^s findings for the ATBCBand the Department of ttie Interior 

METHODOLOGV: A cooperative effort by Tufts RT^7. the ATBCB, the Department of the Interior CDOl), and 
several other organizations and individuals suceeded in providing ail phases of preparation, 
recording and analysis of the hearings. Three specific I^T-7 tasks In conjunction with the hearing 
dealt with arrangements for the hearing: 

1 RT-7 staff first established contact with the National Recreation and Pork Association and the 
Sheraton Boston to verity certain physical arrangements for the ^creation hearing and to moke 
other arrangements inciyding housing and transportation, to assure a productive hearing; 

2. Staff arranged for ampllftcation and recording of the proceedings of the hearing and mode 
arrangements for and employed □ court reporter to provide a verbatim transcript of ail hearing 
proceedings.; 

3. Staff received a list of all exannlners and witnesses attending the Boston hearing and made 
nacessor/ room and travel arrangements. 

Following the hearing. RT-7 received the transcript from the reporter and prepared a final report 
consisting of; 

A An □bstract of the presentation and cross-exanninatlon of ©och witness at the hearing including 
his or her suggested recommendations and options. 

B, A categorized analysis of the entire testimony which reflects a factual syntheslsof various areas 
of concern. 

C. A list of formalized recommendations resulting from the heoring. 

The final report has been submitted to the Arch Itecturol Transportation Borriem Comoiiance Board 

FINDINGS TO DATE: The following recommendations are based on anaiv^ls of the testimony provided in 
the recreation hearing. They are, in a sense, a consolidation of individual opinions; they reflect 
what the majority of witnesses presented as key actions for follow-up on the hearing. 

Meaningful policy, program, or practice changes would derive from implementation of the 
final recommendations: 

A. Iniflate and Implement Nationol Pollples that DemQncI Compliance with Existing Lmm 

t The President should direct agencies to implement cction programs and policies on Publ/c Laws 
90-480 and 93-112 that aggressively support as a high prioritv the needs of disabled citizens. 

2. Incentive fundings and priority policies should be developed and implemented to bring existing 
facilities and transportation systems Into compliance with current accessibility laws. 

3. Barriers to employment, such as those discouraging the hiring of quaiified personnel who under- 
stand the needs of disabled persons, should be removed and affirmative action policies upheld, 

B. Develop Appraprlcita Racrdotlonal Reiouroti. 

1, A notional public policy on recreation for disabled children, youth, adults, and elderly snouid be 
developed, 
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2, Recreational program len/ices for disabled persons sliould receive higher priority and thus a 
greater portion of available and new funds. 

3, An Information center on the recreational needs of disabled persons* resources, and research 
should be established to communicate Information to disabled consumers, recreation profession- 
als, and the general public, 

4, fvlechaniims that involve disabled Individuals and their representatives in meaningful roles in 
pr^ram planning, development and evaluation should be required. 

C, Stimulate Rasecirch In ^eereotlon far Disabled Persons. 

1 . Funds should be awarded to explore the use of outdoor space by disabled persons and to refine 
design standards. 

2. Posearch grants should be available to develop new technologies, equipment, and programs 
for use by disabled persons in recreation. 

3. Criteria for planning and design should be developed that encompass thequantitv^and quality 
of use of recreational space by handicapped parsons. . 

LICABILITY: The final report included abstracts of testimony analysis of informdtion preserited. and 
recommendations. The report was submitted to the Architectural Transportation Barriers Com- 
pliance Board for delivery to the President and Congress and was distributed to numeroul 
public and private agencies. 



113 Access to Careers In Science: A Feasibility Study to Esfablisti 
Communication Linkages to Optlmli© Career Choices for the 
Severely Disabled Student In Higher Education 



OBJECTIVES: The first major abjective of the project Is to enhance the career oportunltles available to 
disabled persons. 

The second major objective of the project is to test the effectiveness of involving consumers 
(the disabled students and scientists) in planning, delivery and evaluating a specific rehabili- 
tation service (the community rietworic). 

METHODOLOGY: A coalition of Tufts RT-7, American /^ociatlon for the Advancartient of Science Oppor- 
tunities for Handicapped Individuals in Science ( AAA/S). The American Coalition of Citizens with 
Disabilities, University of fVlaisachusetts/Boston Disabled Students Program, and AST Associates 
has developed the original plons for the communication network feaiibllity study Disabied 
scientists Identified by the MAS and disabled students will ploy a vitol role In the project The 
project Is guided by and aimed primarily at the n^ds and concerns of a major consumer 
group - the ^verely physically disabled student preparing for a scisntific career, 
Martha Redden (Director, A/MS Opportunities for Hondlcappad Individuals in Science) ond 
Wayne Fortgnato-Schwandt of the same office v/ill be primarily responsible for coordinating 
Boston andWaihington activities, and maintaining responsibility forthe budget and dissemina- 
tion of the nevv^letter. 

Under supen/lsion from Andrea Schein, Director of the liesource and Counseling Center for 
Handicapped Students at University of Massachusetts/ Boston, the bi-nnonthly nev^s letter is 
compiled and edited by disable coileg© students. The project staff has itlected an editorial 
board of disabled colltge students living In the Metropolitan Boston area. The editorial board 
worki an average of four hours o week Including regular general meetings. It is th# responsibility 
of this boo^ to solicit articles for pubilcatlon, prepare wfitten materials, malodecisions regard^ 
Ing the appropriateness and general Interest of materials received, edit and prepare o lay-out. 



Cost: 



Principal Invsstigator: 
Sfatus: 



Mnuoi Report Reference; 



Ddtei: 



Martha R^den, Ed^. 

Ntw/Contlnuing/Campletad 

November i976»Ooteber i97i 

Annual $26^14 
RT Annual $22,648 

#12, Pag© 263,R-64 



Projected Total $47,043 <RT) 
RT % af Annual Total 66% 
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and produce ©ditorial writing. Th© board presents and discusses work In regular meetings with 
the project staff. The editorial board prepares the final draft of the newsletter for publication by 
the deadlinti established by the project staff. The final typing, printing and mailing of th© news^ 
letter is done by AMJ, Each issue contains a description of'the sponsoring agenclea funding 
source, and editorial board. In addition, a queition and answer column offering technical 
asslstarice on campus accissiblilfy and on Sections 503 and 504 Is contributed by Cheryl Davis. 
The mailing list ofthe newsletter isrTiadeupofcollegedf^^ 

izotions, disabled scientists, consumer orgahizatjbns of and for disabled Individuals, science 
departments, CQlleg© admin Istratois, selected scientific professioriai societies, and, as a result of 
additional funding from the Bureau of iducatlon for the Handicop^d, high school guidance 
counselors, 

Frederick Fay. Tufts RT^7 Director of Research, has overall responsibility for evaluation of th© 
project The major sources for data tor the evaluation are (1 ) structured feedback from project 
staff and consultants, including written re^rts on editorial board meetings (2) wrilten sfnjctur- 
ed evaluation tornns included In the first and last i^ues cf newsletter and (3) unsoliclt^ comments 
comments. 

Tied in with each of thethre© ©valuation measures will be Items related not only to the communi- 
cations network Itself, but also to the method by which it is implemented. In other words specific 
measures will ixcmine the Impact of th© ''consumer ^rvlce provider," that Is. the disabled 
students and disabled scientists i n planning and delivering the fehobllitafion sen/lce (rjewstetter). 
A variety of mtthodQiogical Issues (e.g„ paid vs. unpaid consumer involvement optimal 
consumer/provider mmln mmcQ delivery, fmpact of specific approaches, etc) wiil be analyzed, 

FINDINGS TO DATE: The findings and ttie overviev/on the development of this research are detailed In the 
report. This publication specifies the informational needs within education and ^ientlfic 
communitles.regording implementation of Section 503 and 604 of the Rehabilitation Act of 
1973 OS It pertains to severely physically handicapped individuals who are pursuing higher 
education degreei. 

Additional Infof nnation contained in the report evaluates the use of severely physically disabled 
persons as part of the developnnent process forthe pubilcation. Impacts and results aie speclfled- 

Several key questions cavering the usefulness of this communication ne^crk or© included 
in the evaluation section. 

APPLICABILITY: This study will provide policy makers at colleges and universities with information on how 
to develop greaferopportunltlei for severely disabled students on their campuses. Thus o major 
anticipated immediate progrann and practice change takes place as colleges Implement 
Ideas present&d through the proposed communications network. 



114 Research In Upper and Lower Extremify Orthotics 

Principal InvestlgQfor: Jomts Oleary, M J, 

Status: CQntlnufng 

Jdriuafy 1971^to^r ^979 

Annual $36346 Projecfed Total $102^3 (RT) 

RT Annual jia,998 gT % of Annual Total 52% 

Annual Rsport Referene©: #12, Pag© 133, r^24 

OBJECTIVE: To investlgat© methods of manufacture which will make light weight orthotics more readily 
available. - j 

MiTHODOLOGV : Experience In 0)^rlmsntally fabricating orthoses Indicates that the process of forming 
from plastic she#ti li relatively easy to matter as a task. It does, however, require a signlfioant 
Inve^ent In fralring time to rriaster th©^ 

Impfovemwte Qr# being sought In fttortcation methods and design of these devices which will 
reduce the initial cost of gaining llghfwoight orthotics capability. The vacuum forming process 
reduces the learning effort required, iDUt commercially available equipment for this process Is 
©?q»nilve. Devalopment of an Inex^iive vacuum form Ing system to be used In on orthotist^s work 
area has been o primary step In this project* 
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A syitem which m^tl thes© needs was daiign#d oarller in this pfoject ot \d Is cufrently In use In nine 
locotloni. This uaagQ ii being ©valuat^ for posiible problems orartQi whers Improvement could 
be obtain^. 

Furthtr ©ffoTl Is required In th© area of orthotic d&sign that gtlliies the properties of polypropylen©. 
The use of the vacuum forming systam In the fabrication of orthoses othir than the ankle-foot 
device Is presently being Investigated. 
FINDINGS TO DATE: Th© project has concentrated on the effort to develop rfiore effective utilization of 
vacuum forming syitenns through the inclusion of other orthotic and ort^hopt^ic devices as 
possibie products fronn such o system. Woh< has progressed on the plastic kneebrace, as well as 
a variety of long leg orthoses. 

Design of the existing vacugni fonriing system has been stabilized and discribed in various 
pubijcatlons. Units built by th© BMEC have been provided to Moss Rehabiiitatbn Hospital. The 
Veteran's Administration, and RM at the Univefslty of Washington dt SeattlQ. A fourth unit has 
been provided toth© University of Washington for use in their project is South ArrierlcQ. Certain 
design changes may result from reports from thes© la;atioris- 

The design of o larg© slz©d vacuum forming table which can accept nnolds the size of wheel- 
chair parts has been completed. Technology similar to the smaller table was used in order to 
make this Q cost effective device. Construction was accomplished during the summer of 1977. 

Custom fitted polypropylene foot-anki© orthosis has a problem regarding an Increased occur- 
ence of breakage. The failure has predominantly been in the ankl© Qrea and has been brittle 
in nature For this reason, tests were conducted to determine the causes of these failures. Three 
different sample groups ware tested. These Include: (1 ) sannpies exposed to lunllght for long 
periods. (2) samples heated and rapidly cooled, as in the brace forming process, and (3) sam- 
ples to determine the edge effects, rough edges vs, fire polished. 

Each of these groups were put through d battery of tests which InciudQa iovs/speed tension test, 
high speed tension test, and a dynamic tension and compnession cycle at various speeds. The 
dynamic test was done in two modes: the fint was a force limited test* and the second was a 
deflection limited test 

From the tests, it was recommended that the cooling rateof thepiostic In the forming process be 
Increased substgntiallyfrom the presentrate. This will allow firiercfystaliiatian of the plastic and 
increased fatigue and impact resistance, it is also recomnnended that the brace be trimmed 
bock in the ankle area, to allow for mo^ flexing when it is possible to do so. 

APPLICABILITV: It is expected that this work will result in wider availabli It^ of lightweight orthotic devices. 



1 15 Follow-Along Study of a Medically Disabled Populotlon 
in Fan River, Maisachusetts: k Controlled Trial of 
Surveillance as a Means to Support Functlonai Independence 

Principal invtstlgciton Carl V. Granger, 

status: Continuing 

Dates: November i973-Jure 1978 

Cost: Annual S3?^Si Proiscted loM $i06439(RT) 

RT Annual $2931 % of Annual T©lol 78% 

Annual tepdrf Reference: #12, Page 35, M5 

OBJECTIVES: 

1. To determine If foilow^along of patients dl^harg^ fronn a hospital retiabllitorflon unit who are 
under the surveillance of case aids can redgce the number and s© vtrtty of acut© medical core 
Incidents or hospitalizations and/or chronic Institutionailiartloni; 

2. to t^ whether periodic objective and compf&hensiv© assessfnent of functlonai capacity In these 
patients provide a proctlcai measurennirit of outcome and/or provides a ustful Indicator of 
sustained capacity and maintenance com netds of rehabilitation patients. 

METHODOLOSy; 

I The study group will consist of patients discharged from rehabilitation trtcrtmient and ©valuatlan 
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programs in the Qreottr Fall Rivtr area during th© la^month piriod following the beginning of ttie 
stud/. The study group will b# stfotlfisd on the basis of a five cotegofy diagnoitic prGcedure. Each 
member of Ihe atuciy group upon discharge from the f©habllit0tlpn treatment program will b© 
randomly allocotid to one of three groups of about 76 patients, 

2. Group I will be kept in contact by cos© aides who will not© any change In functional capacity 
subsequent to dlicharg©, Changes will b© ©valuattd by a professional rehabilitation team which, 
in addition, will evQluote ths group u^n admission to and dlscha^e from th^ retiabilltatlor! 
program and at 6 and 12 months otter dl^harge. Appropriate rehabilitation steps will betaken on 
the basis of those evaluatloni. 

3. All member of groups 2 and 3 will be evaluated by a professional rehabilitation team upon 
admlsilon to and dlscharg© fram the rehabilitation program, at 6 months after discharge (for group 
2 only) and at 12 monthi after discharge. Appropriate rehabilitation steps wi II be token on the basis 
of each evalgafion. 

4. Measurements of ttii functional life status and quality of life status will be taken of each member of 
all three groupi on admlssioh, discharge, and one year after dlicharge. Outcome measures 
pertaining to hospHaliiotion. initutltlonallzatlon, medical status, and medical care services will 
also be obtained for all members of the three groups for the on© year period following discharge. 
The Programrned Summary of Functlonoi Stotui (PSFS) and a Quality of Life Neasures will b© used. 

FlNDIN(^S TO DATE: A Joint program In rehabilitation research has been established between the Tufts 
Rehabilitation Institute and the Hu^ey Hospital In Fall River. The PSFS has been applied on 150 
patients In the Fall RMer area wllh s^lifoctor^ results. A social interview is being developed. This will 
include quality of life meaautes previously developed and utilized In a number of other research 
studies. Arrangernents are being mad© with the Home Health Agency of Fall River for the sen/lces 
of the case aides v/bo will provide the follow-along intervention surveillance. 
A total sample has been developed of 142 persons: 41 in Group L 49 in Group II and 52 In Group 
III. The mean age Is 6S.9. After aH-rltion due to death, moving away or loss to follow up by refusal, 
1 1 4 persons connplefed the post-test interviews Analytic techniques will beused to test change 
in functional sfatus between pre-test and post-test and todetermlnethe Impact of th© medical 
fnonitoring and friendly visitor Inttn/ention, 

APPLICABILITY: There is a great need for the development of a program to evaluate the follow-along 
approach to the car© of chronic rehabilitation potienti as well as more efficient medical care 
deiivenf^ with fiscal contalnrnent. This program is concerned with both areas as well as the 
development of more ipecifia Infomnatlon on the ftjnctional assessment of patients. 



ii6 Medical RehabilltaHon Evaluation - Office of 
Technlea I Asslitance 



Frinclpal Invastfgator: 

Status: 

Dates; 

Cost: 

AnnuQl Rapcrt Referanee: 



Corf V. Sranger, 
Cantlnuing 

Novennber 1973-0€tal^r 1976 

Annyal $55 J5S 
RT Annual $37,674 

#12» Pcig@41.R46 



Projects Total 1208.793 <RT) 
RT % of Annual Total 67% 



OBJECTIVES: 

1 . To optlnnlie hardware and software configurations on the POP 1 1/70 Standard Mumps Computer 
System to perrnitthi most rapid and efficient data entr^, storage and retrieval with maximum 
ffejciblllty for data display and statistical analysis. 

2. To ©niarge the data bank to acconnmodate patients/clients of dlvarsa types and settings and to 
add assessment modulesforspecialized problemsof arthritis, mental and emotional lnipairments. 
connrnunicativt deficits and growth and developmental disabilities. 

3. To add multivariate itotistical analysis and cost data to the functional assessment system. 

4. To experiment with different display formats for management and program evaluation reports to 
determine those that art likely to reflect accomplishments of rehabilitation, difficulties In case 
fnanagement, and to Indicate areos and directions for corrective action or Improvement. 

5. To continue to test the valldltv of functional assessment levels as compared to needs, saMces 
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rendered, outcomes achieved, efficacy of therapeutic Interventions, counseling and costs. 

6. To develop "prognoitigrams'' for predicting likely outcomts, 

7. To assist interested rahablljtatlon facilities in participating in the evaluation system through 
fechnical consultation and advice. 

8. To extend functional assessment into the training ©xperienci of rihabilitation and health care 
workers such as residents in PM8(R, nurses, therapists and counielors. 

fMETHODOLOGY: A tested and eitablished system of data collection called Long Range Evaluation 
Summary (LRiS) using c^ed worksheets Is in operation. Computer systems are operational at 
Tufti New England Medical Canter(PDP 11/70, MUMPS language3andatThe Memorial Hospital 
(IBM 370, COBOL) for inputting data and producing patient reporti. Softv\/are pfograms ore 
being developed to accommodate divers© pattent/cllent populations, to produce manage^ 
ment and evaluation reports and permit Interchong© of data between the fwo systems. 

FINDINGS TO DATE: This project is a continuation and expansion of the prior project, "Computer Retrieval 
of Data for Long Range Evaluation Studies of Medical Rehabilitation/* The computerized 
patient/client record technique allows tracking of individuals served through various programs 
of care. Judging of degree of severity of disability through objective measures, and allows 
comparison of outcomes of treatment for various individuals. Training workshops are conducted 
several times per year to teach the method of functional osiessnnent. 



117 Computar Aided Motor Communication for the Severely 
Disabled Non-Vocal 



OBJECTIVES: The resedrch will be directed towards maximizing the motor communication rote of the 
severely disabled non-vocal person through ttie use of a high speed digital computer. Several 
noncomputerized communicators have been developed In recent years which Interpret "yes" — 
"no" commands and allow the motivated ciient to communlccrt© at a rote of up to 12 words per 
minute. This is well below the speed of an average typist (approximately 66 wordi per minute) and 
far below the rate of human speech which can excwd 20D words per minute. The relatively slow 
rat© of those communicators con result In e^reme frustration on the port of a user with normal 
Intelligence, 

METHODOLOGV; 

1. Develop d computer software package which will anticipate the redundant Information In a 
message and thereby increase the motor communication rate. The computer software package 
will feiide In a large general purpose digital computer (most likely the DEC Systenn 10 at Tufts 
University) and will be acceded over the telephone lines. Program evaluation will be performed on 
a cathode ray tube (CRT) display termlnoL 

2. Do ej^lorotory studies on normal Individuals Interacting with th© 'Intelligent communicator to 
establish its utility. A baseline for motor communication rotes will also be established at this time. 

3. Onot the pr^rommable communicator Is functionQL It will be introduced Into the special educa- 
tion cla^oom fa use. Progress of the students in their reading and writing abilities will be osiessed 
botti before and after the intrcxjuotion of ^'Intelligent'' communlcdor to indfcote their progress, 
Bosed upon the exploratory studies, a prototype communlcdtor will be developed which will be 
Integrorfed into a clinical setting. Te^s will be performed to determlnethe Increase In communlca- 
Hoi output rote (If any) and to Identify difflcultles In the man-machine Interface Jhese difficulties will 
become the focus of future design effals. 

FINDINGS TO DATE: The concept of anticipatory scanning based upon statistical Information has offered 
IdMl typing improvement since the early analysis of the data. The engineering effort has been 



Princfpal Investigator: 
Sfdtus: 



Richard A. Fouldi, M J. 
Conflnuing 

Navember 4973^Gtober 1978 

Annual $33,910 
RT Annual 128,632 

#12, Page 159, 



Cost: 



Projected Total $186476 (RT) 
RT% of Annual Total 84% 
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aimed to^^grd developing the appropflate human-machine interface and the hardvware de- 
velopmenf necesaaiy to put a device into a clinical testing situation. 

The nnajor Qccompllshment of this past year tias been to refin© tti© concept of a dynamlcaKv 
scanned keyboard that was introduced in tha RT-7 Annuol Report for 1976-76. 
This syitem not only reduces the amount of time requlrsd to output o meisoge, but also reduces the 
amount of physical effort required to make that output, 

Each of the two dynamic charoctere will require only o single switch signal. Since they potentially 
represent 75^80% of the cholcei. there will b© □ reduction of 35=40% of physical effort. The typina 
rot© Is improved by nearly 40% depending upon the messaga - ^ 

APPLICABILITY: The development of an IntelllQent'' communicator which can fncreose the motor com- 
munication rote of g severely disabled non^vocol Individual should have o profound effect on all 
hii social encounters. Among otherthlnos. It may allow a more valid assessment of the Intalllgence 
of such an individual by bypassing hii motor disability. 

The Importance of effective communicortlon in rehabilitation cannot be overstressed The need for 
a means of expressing desires and feelings Is one that mult be sotisfisd in oil people regardless of 

heir disability^ The importance of this project ii that it will allow a person to perform at the hiahest 
level of his ability, As described In the Introduction to the Biomedical Engineering oore^orea of 
f^f®^r[^u* l-'^ project IS consistent with RSA research objectives In Research and Evaluation Area 

N . kehabilltatlon Engineering, 



lis Auditory Feedback as it Relates to Language Acquisition and 
Utilization wltti the Severely Ptiyslcally Disabled 

Principal Invesllgator: Richard Foulds, M.S. 

^•a'us" Continuing 

Do'es^ July 1976-Octob@r 1979 

Annual $28,195 Projected Total $124,808 (RT) 

RT Annual 127,045 RT % of Annual Total 96% 

Annual Repcrt Refertnce: #12, Page 148, R-Sfl 

OBJECTIVES; The pfimarv objective of this project Is to study the usefulness of auditory feedback (as 
provided by synthesized speech) in the expressivs language development of the nonvocal 
individual, Ttiis Will be accomplished by; 

^' J^Lk®^!'°" °1 ° P[f °^P« device ^hlch will provide appropriate interfaces for the user visual 
feedback, and auditory feedback. .aw 

2. Testing of the systenn with several nonvocal individuals specification of the device options based 
on data from the pilot study, " 

METHODOLOGY; The methodology includes the design of the prototype device using the loboratorv 
computer (PDP 1 1/20), a Votrox VS=6.4 voice synthesizer, and various Interface systems made 
available through other RTC communication projects. The system accepts a ptnonemic input 
rom one of the interfaces and displays that phoneme graphically on a video monitor. Simul- 
taneously the synthesizer responds w»h the spoken utterance. Following a "space" selection 
the synthesizer speaks the v^ord by Joining all of the previously chosen phonemes. 
Once the hardware has been tested, a procedure for training is Implemented. The Soldman- 
Lynch^sounds and symbols set has been chosen. The orthography of the set Is compatible with 
the video monitor, and the curriculum Is well documented for teaching to the project subjects. 

Several subjects will be taught to use the system in order to observe its effects upon the com= 
municatlon procedure. 

FINDINGS TO DATE; To date, the computer prototype has been made operational. Three subject? are 
currently being trained on the system using o modified Goldman-Lynch Curriculum Results will 
be forthcoming. Also of Importance has been the development of modifications to standard 
language tests. The Carrow and Peabody test have been successfully modified to allow for 
minimization of error due to motor dysfunction, 

APPLICABILITY; It is hoDed that the results of this orolect will lead to an improvement in expressive lanfl- 
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uag& In th© nonvocal individual. This project Is s©Qn as a basis from which further studies in 
ianguag© (Ref. Project R^69) and voice syritheiis (Ref. Project R-683 can continu©. 



OBJECTIVES: 

1. To detarmin© th© extent to which structural modifications of pfivate dwellings (homes, apartments) 
Improve or tieighten th© functional performance of physical ly handicapped persons IMng therein. 

2. To apply measurement Instrunnents of functional Qsiessment to persons with disabilities in 
inaccessible and accessible horn© structure before and after architectural modifications 

3. To present data on the benefits and costs of the Rehabilitation Adaptation Service project to 
health i nsurance companies and ottier fiscal thlrd-partvagencies (e.g. Medicaid, IVtedicare) and 
to encourage them to add Rehabilitation Adaptation SeMces coverage to their policies 

*1 To facilitate future invesh'gationofthe relationship between functional performance in the homes 
of phyiicaliy handicapped Individuals and home modification. 

METHODOLOGY: For purposes of this research project, candldatesforhonna modifications were screened 
on three criteria; 

1. ability to perform activitiei of daily living is limited due tea physical disability (i.e., persons who ore 
paralyzed, required ambulation aids, have neurological diseases, etc.); 

2. live within a forty nnile radius of T-^NilVlC; 

3. are willing to have functional assessment evaluations administered before and after modifications 
are nnode (for purpose of this research project fequirsments were more stringent that standards 
that might be developed by independent or state agencies.) 

Early in the project, a brochure was designecl and sent to professionals with clients who might 
meet i\m requirements Referrals could be nnade to the project coofdinator by telephone for 
consideration as a study participant 

The modifications undertaken by this study were llrriited to $600.00 per client partly due to 
budget constraints, but mainly to extend thie revenue to as many people as posiible. To date, 
the most irnpressive outcome of this project has been the number of low-cost modifications; at 
the end of the first project yecr (October 30. 1977). theaverage cost per client (total 23cllents) 
was $397,93. This includes rampi. bathroom and kitchen modifications threshold removal, and 
door widening. 

Once referred, the neKt step involved a carpenter and an O.T.R. to determine, by home assess- 
ment exactly what was needed by the Individual Again, If the estimate was within the 3500.00 
limit, the modification was applicable to this study 

Before the m<^lfication was started an adopted version (developed es^ciallvforthis study3of 
the Granger Long Range Pur^^ctional Assessment (RT-7 Annual Report, 1975) form was administer- 
ed to determine the present functional level of the indlvlduaL Once the work was completed 
and an appropriate time was allowed for the person to becomie accustomed to the change 
(i.e., 6 weeks), the same form was administered again. Any changes In functional Indepen- 
dence would show In the analysis of these forms. Further statistics will be obtained through 
comparison of study forms to those of non -study forrrii. 

FINDINGS TO DATE: The data that has been collected and analyzed to date, appears to show that itnjc- 
turol nnodifjcations work In Increasing a disabled person's functional Independence. The 
functional assessment form used categorizes, depending upon the amount of assistance 
needed, each c^rticlpont into one of five areas — least sliahllv moderatelv. severelv, or oro- 



119 The Effect of Home Modification on ttia Functional 
Performance of th© Physically Handicapped 



AnnuQl Repeft Reference: 



Statui: 
Dates: 
Cost: 



Pflnctpal Invdstlgater: 



Jonafhsn C. Brati, l.S,,QT.R. 

New/Continuing 

July 1976^ctober 1978 

Annuol 144418 
RT AnnuQl $35,381 

#12. Page iS3, m9 



Projected Total $66,751 (RT) 
RT % of ^nual Total 80% 
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foundjy handicapped. To data the data collecfed befor© the rnodifications were done, placed 
1 0% of the paftlclpdnts in the moderately handicapped category, 60% wem claislfied ^verely 
handicapped, and 30% profoundly handicapped. When compared to the final data for these 
same participants, a discernible differenc© can bm seen - 40% were found to b© moderately 
handicapped, 40% severely handicapped and only 20% profoundly handicapped. Although 
rhese results do not Include all of the data. It Is falf that they are feprssentativ© of the final 
Dutconne. 

APPLICABILITV: The Investigator recognizes that home adaptation isan important need forth© physicgllly 
handicapped person to live Independently. As rehabilitation perionnel v\ork with the handi- 
capped, they focus on two major aspect! The first ii fhe restoration of function through en- 
couroging the residual abilities of the patient. Th© iecond Is the adaptation of the patient s 
envfronment, The first focus is usually th© concern of th© rehabilitation team, consisting of the 
physician, rehabilitation nurse, physical and occupational therapists. The occupational 
therapist of this team has been traditionally expected to zero In on the adaptations for physically 
handicapped individuals, Through the use of self^tielp devicei equipment, etc.. an attempt 
toward independent living Is built into the treatment planning, The occupational therapist, 
therafora manipulates the environment while teachiing the restc.ration of function, Hence, their 
involvement with home modifications. 

Once the client Is sent home, however, manycasssoccurwherethos© rehabilitation skills attain- 
ed by this patient In the hospital ore Impossibi^^ toe)cecute due to the need of structural changes 
in his home, The disabled person confined too wheelchair visna^ the environment from adiffarent 
perspective than the able-bodied person. First of all, his height is cut down to the height of the 
chair Secondly, his width Is added to through the dinnension of the chair. Thirdly, this person has 
difficulty getting Ihrough doorways, up to closets, cabinets, under tables, kitchen sinks, using 
bathroom facilities or getting basic household tasks connpleted. 

The deficiency In proper home structure and adaptation have mode it quite difficult if not 
impossible for some discharged physically handicapped persons to live independently. The 
medical rehabilitation team may not be able to complete their job of assuring maximum 
independence of their patient when these horn© adaptations are not available. Some of the 
handicapped elderly, for instance, have no other choice but to enter a nuriing home. Some of 
the young disabled go to chronic core facilities on unnecessary vyeife of human resources. 
Successful vocational rehabilitation is more likely if the person with severe physical disability Is 
able to function independently in his home environment. In particuiar, if a person cannot gat 
in and out of his horn©. It Is difficult to get to and from work, A major portion of these problems 
may be remedied by the teamwork of a carpenter and th© occupational tharapist= 

With current pressures on the various third part coverage organizations to cut costs and prevent 
Institutionaiization. this seMce becomes mora siginificant fronn a coit-effectlveneis angle, A 
number of cases have come to our attention where recover was delayed, accidents happen- 
ed, hospital stays were prolonged, needless costs were incurred for the services of homemokeri 
and home health aides, or patients went to nursing honnei or chornic care facilities, all for the 
lock of a Rehabilitation Adaptation Specialist 

A major question in both Area A Universe of Needs, and Area B. Selection and Counseling 
Process, Areas of the RSA FY 1977 R&i Strategy, relates to functional assessments and other 
measures used in th© Comprehensive Needs Study as well as measures that examine the extent 
to which the environment is severely handicapping. 

The project also ties into Area N, Rehabilitation Engineering. A research objective there Is to 
develop methods of eliminating architectural barriers which hinder the mobflity and employ- 
ment of persons with sever© disabilities. 

120 Faaslbllity Study of A Managemenf Troinlng Program 
for Severely Physically Disabled Persons 

PflfTclpol Invtsligatafi Bruce i. Marquis 

Stahjs: N©w/CQntlnulng 
Dcrf#s: July I976guna 1978 

C©it: AnnUQl S24.169 Projected Total $1 8.577 (RT) 

Wl Annual $18,194 RT % of Annual Total 75% 
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Annual Report Reftrtned: ^^2, Page 233, R40 

OBJECTIVES: 

1 DTCumenf a detailtd curriculum for this or^-the-job trgining program for potential managers. 

2. Eitablish linkages with nnar^agement schools in the Greater Boston area in ternni of fhQir support 
for the involvement of arsons vs/ith severe physical disabilities in academic programs in business 
administration and managements 

3. Maintain appiopriat© supervision of four trainees at primary Job sites. 

4. Provide □ plan of supefviiion of the trainees In order to assure consistency In expectations toward 
their performance. 

6, Evaluate the progress of the trainees, as v/ell as the appropriateness of the curficulum and the 
quality of th© training settings. 

6. Develop career opportunities for the trainees and other severely physically disabled persons in 
private and public iwial service agencies and industry. 

7. Demonstrate the feasibility of such an on-the-job training pr^ram. 

fl< Document the results of the program after two years and disseminate the data to other pertlner^t 
persons and organizations foi review and comment. 

METHODOLOGY; 

1 The curriculum was further developed for use by the trainees, linkages with schools of*managa= 
ment were maintained, and the recruitment of trainees was continued. 

2. Regular meetings ofthe traineesand primary personnsi were provided tolnsure proper supervision 
of the trainees and support for the implementation of the program plan. 

3. Evaluation tools in the form of written examinations were utilized; in-depth Inten/lewsand obser- 
vation of on-the-job perfofmance also was used, 

4. Th© research committee worked with industry and social service agencies to develop career 
opportunities for the trainees. 

5. Consumers wer© involved in all aspects of the planning, implementation, and evaluation of the 
program. 

6. A faculry of abl© administrators and resource arsons continued to instruct mlni courees (6 hours 
of volunteer time) in the following skill-development areas; 

Board & Comnnltte© Work Legal Issues 

Community Organization Objective Setting 

Consurner involvement Planning 

Educational Methods Problem giving 

Facilify Management Program Development 

Fiscal Managsment Public Relations 

Fund Raising Relationi with Professional Community 

Government Relations Research and Evaluation 

Interpersonal Relations Vocational Rehabilitation 

Leadership Volunteer Development 

The mini-courses were open to auditors, who are persons with severe physical disabilities, employ- 
ed In other settings, and who chose to participate in the mini-courses only. 

1. Specialized manogoment training skill development was provided through intensive three-day 
sessions utilliing American Management Association course materials, Through audiovisual^ 
guide books, lectures and discussions. Information on principles of management and leader- 
ship were provided. A grant sman ship course (2'^ days long) provided several trainees with 
Intensive skills, useful in present and potential positions. 

FINDINGS TO DATE: The first report Including evaluation of the research praject details the groVi/th of th© 
program. This report isolates several factors to take Into consideration in Implementing a manage- 
ment training project 

APPLICABILITY: Information from this project is most useful for rehabilitatiori professlonais working with 
severely physically disabled persons in employment placement and on thejob. Disabled persons 
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Will find th@ study Informative and useful as they relata th© e)cperIencBS of job trainees to them- 
selves. Persons working on Issues of ttie Rehabilitation Act Section 503 and 504 should find the 
Information useful. Federal and state rehabilitation services administrators will also gain Insight 
into gaps in mmce areas and needs of severely physically disabled persons. Rehabilitation 
agencies should find it helpful In practicing ''affirmative action" themselvei 



121 Consumer Involvement In Rehabilitation 



Principal Invesffgatorr 

Sfafus: 

Doles: 

Cost: 

Annual Report Reference: 

OBJECTIViS: 



Janet A. Mineh, MA 
New/Conflnulng 

Annual $4QJ92 
RT Annual $354Sa 

#12, Page 247, Ma 



Prolected Tofal $103428 (RT) 
RJ % of AnnUQl Total 87% 



1. Determine the state of the art in consumer invclvement nationwide, 
2 Demonstrate the feasibility of model programs of consumer Involvement, 
3. Explore feasibility of establishing a Consumer Involvement Center. 



ifTHODOLOGY: The methodology for Objective 1 is to develop questionnaires based on Information 
needs to assess Chapter 25 Implementation and difficulties. One Qyastlonnaire designed for 
use with btate agencies, will survey the eighty-one general and blind programs. Another survey 
questionnaire will be designed to survey a sample of the over 2.000 consumer organizations of 
disoblad pemons> to determine their Interest in and level of consumer Involvement v/ith \acatlon- 
al rehabilitation agencies, A detailed statistical and analytical presentation of survey rasults will 
be included In the report as well as discussfon of various models, 

The Maisachusetts Rehabilitation Commission provided funds to explore rr igdels of consumer 
involvemtnt in Massachusetts, Consumer orgafiliations were selected to provide a program 
service component avaiiable to the rehabilitation agency and Its clients and a structure for 
policy consultation to focus on issues of importance \o the disabled community. Contracts are 
agreed to between Tufts and the consumer orflanizations. Technical assistance and grants 
managernent are functions pravlded by the staff of Two model types, Individual Policy 
Consultation and Consumer as Citizens, ore provided directly througn Tufts RT-7 to the rehabili- 
tation agency Program assessment and ©valyation will be undeitaken by consultants and Tufts 
program staff, Emphasis is placed on expected outoomes end measures of the degree to which 
these ore realized through prog; jm efforts, A final report will detail project rr letnodology of the 
first nine months of the program. Follow-up evaluations will clarify how the proc^ram • ^honaes 
over time ^ 

The methodology for Objective 3 Is to Involve pemons with ©xpertlse and experience In the Issues 
facing disabled perioni as recipients of service to discuss and explore the feasibility of a Con- 
sumer Involvement Center, Through brainstorming sessions, literature and research review 
analysis of training needs, inquiries Into the rehabilitation community, particular needs and roles 
will be isolated. If determined feasible, a small group of arsons would work together to deter^ 
mine the baiic structure and specific objectives of the Center. It would involve nationally 
recognlied leaders, such as Harold Remmes, Fronk Bowe. Fred Fay, and others who have 
personally undertaken activities in this area and who will share Information and train others The 
Canter would have particular capability to serve Oi a clearinghouse for consumer invalvement 
Information, continue ongoing selected offots that originate within the core area, provide 
training and technical assistance and other service programs as feasible. 



FINDINGS TO DATE: Objective one, the questionnaire for the nationwide study* is still being analyzed and 
the findings hove not been reported. 

In the demonstration model project, objective two, th© first year evaluation report draws the 
following conclusions and recommendations for consumer Involvement programs in state 
rehabilitation agencies, w 



164 

183 



Tuffs University 



Formal ii@ m Structure for Coniunt^r involv#mant 

1. Define Agency Consumef Involvement Goals and Oblectives 

2. Determln© an Agency Definition of the Consumers 

3. Determln© Program Position within thie Agency*! Broader Goals 

4. Define, Develop and Dissemlnat© Guidelines for Consumer Involvement 

Proylde AddltlQnQl Involv^mtnt SMpport Iq Consumers 

1. Designate a Kay Staff Positton to Develop and Coordinate the Implementation of Consumer 
Involvement 

2. Develop Resources (agency materials, budgets. Information, etc.) In Understandable Language 

3. Adequately Finance the Piogram (agency and consumer participation) at oil Levels 

4. Provide for Support Sen^ices luch as Interpreters. Personal Caro Attendants, Accessible Meeting 
Sites. Accessible Transportation, etc, 

Foster Qrowtti of Coniumer inyolytm#nf 

1, Encourage and Expand Ag#ncy Staff Participation in Consumer Involvement 

2, Sanction Efforts for Staff to ©ef Involved In Consumer Activities 

3. Implement Outcomes of Corisumer involvement Wherever Possible 

4. Maintain a High Prioritv on Consumer Involvement Activity 

incoyraga Trciiriing In Consumai llnv©lv©rri©nt 

1. Finance Training Pr^fom Skills to Improve Consumer Involvement 

2. Explore New Training Methods fo*' Outreach and Participation 

3. Train Additional Persons (agency and consumers) in Consumer Involvement Skills 

Publicize Consymer Involvernsnf 

1, Actively Disseminate InformoJion within the Agency to Consumers and the General Public 

2. Ider^tify and Report on Reiults of Consumer Involvement 

APPLICABILITy: The findings of this project will be of direct interest and benefit to disabled persons, state 
rehabilitation agencies, federal rehabilitation services administrators and others interested in 
consumer involvement prOQrami. It will be useful for program planners, Implementors and 
evaluators. Clients of rehabilitation agencies should find the information useful for understand- 
ing and participating in state rehabilitation agency activities. 



122 A Follow-up Study on Vocational Retiabilltation^utoome 
of Patients Dlschdrged from ttie Retiabllltatlon Instltuta 

Prineipal Investigoton Martha Bernadp M J. 

statui: Nfw/Confifiuino 

Dotes: November 4976-Dec©mber i977 

Cost: Atinuai $i 1 Frojeated Tata! li i .149 (RT) 

m Annual 19,149 RT % of Annuo! Totol 79% 

Annuo! Report Referanee: #12, Page 111. ^-^3 

OBJECTIVES: This study will examin© and obtain angers to the follovvlrig quest lori : 

What is the level of vocationol activity of patients 18 months after discharge from a Rehabilitation 
Institute? 

MITHODOLOQV: The study, a eollotoorative effort of the Rehabilitation Institute and the Research Unit 
of the Massachusetts Rehabilitation Commlssioa will examine patients (18 months after dis- 
charge from the Rthobllitation Institute), The study px^pulation is drawn from the list of all 
patients discharged behve^n January 1. 1975 and DMember31. 1975. A questionnaire wi!! be 
completed by telephone Interview, since information sought does not require face to face 
interview. 

Doto Anolyias: The questlonriaire data wiil be c^ed and analyzed in conjunction with the 
functional assessment data (Barthel, Pulses). Peareon correlation will be used for analysis of 
functlor^al assessment soofts on Barthel, vocational functioning, and functional assessment 
scores on Pulses and v^attonol functioning, 

Biseriai correlation will be used to look at relationship of functional aisessment Barthel score and 
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contact with Massachusetts Rehabilitation Commissioa and functional assessment Pulses 
score and Massachusetts Rehabilitation Commission contact, Biserial correlation will be used for 
analysis of functional assessnnent Barthel score and Pulses and contact with R© habilitation 
Institute counseior, 

Chi Square analysis will be used to determine if there is significant association between presence 
or absence of Massachusetts Rehabilitation Commission counselor contact and presence or 
absence of client satisfaction. Chi Square analysis will be used to determine if there is significant 
association between presence or absence of Rehabilitation Institute counselor contact and 
presence or absence of client satisfaction. 

Chi Square analysis will be used to look at relationship between contact with Massachusetts 
Rehabilitation Commission and Rehabilitation Institute counselor, 

FINDINGS TO DATE: Results have been obtained on 109 patients. Of these, 6 were deceased, 39 could 
not be contacted, and 74 completed the questionnaire. 

Statistical analysis Is being applied to data, 

The vocational activity of the 74 ^tients questioned was the following: 



Full-time Employed: 2 

Part-time Employed: 3 

Doing Household Work: 6 

In School: 1 

In Vocational Training: ^7 

Unemployed: 3^ 

Othen 14 



M con be obsen/ed. little less than half of the people questioned did return to gainful activity, 
while little more than 50% did not. 

!n obsefvatlon it appears that Barthel scores are not good predictors of level of vocational 
activity. Pulses does appear to be a much better measure for this predicf on, This data suggests 
that Pulses, which measures psychological functioning is a better predictor of potentiol 
vocational/educational outcome than BartheL which measures physical functioning. 

As car^be seen to date, the majordifficulties this group of patients has encountered which have 
kept them from returning to goinful activity are medical difficulties. 

In examining contact with Massachusetts Rehabilitation Commission and Rehabilitation 
Institute vocational counselor after discharge and patlenfs satisfaction with services received, 
the following results have been obtained: 

MRC Contact: 21 Rehabilitation Institute Contact: 22 

Satisfied: 15 Satisfied: 21 

Not Satisfied: 6 Not Satisfied: 1 

Qualifications As can be observed In the Massachusetts Rehabilitation Commisilon contacts, 
approximately 72% were satisfied, 28% were not; while 95% of people In contact with Rehabili- 
tation Institute counselor were satisfied and 5% were not. It's notable that there is a higher 
percentage of satisfaction reported with the Rehabilitation Institute counselor One eKplanatlon 
could be that the survey was done by a counselor from the RehobllitotiDn InstltulG (not the 
counsetor with whom patients had contact). Biserial correlations are being applied tooxamine 
fGloHonshIp between Barthel scores and Mossachu^tts tohabilitatlon Commission contact; 
and Barthel scores and Rehabilitation Institute contact. Biserial cofrelotlom are also being 
opCh^^td to examine relationship between Pulses scores and Mossachui^itfs Rehabilitation 
Corrrnlsiion contact; and Pulses scores and Rehcbllitation Institute contoot 

Chi 3-^uare anoiysis Is beina aDDlisd to see the relationshlD between nantaaf with Mnwif^hi i^fH 
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123 Comparison of Outcomas of Obese Diabetics to Obese 
Non-Dlobetics After a Multldlseiplinary Program of 
Alteration of Preventive Health Behaviors 



Dates: 



Frincipal Investlgatar: 
Status: 



Tharesd A. Hoskins, RPJ., MJ. 

Naw/Confinuing 

July i976-S©pf ember 1980 



Cost: 



Annual $14,311 
RT Annual $6,797 



Projected Total $54,163 (RT) 
RT% of Annual Total 40% 



Annual RepoH Reference: 



#12, Pag© 309, Rh6S 



OBJECTIVES: 

1, To datermin© outcome differences between two groups of obese subjects: diabatics and non- 
diabetici after a rnultidiiGlplinQry progfam forth© alteration of their preventive hiealth behaviors, 

2, To measure outcomes of all obese subjects involvad In the multidlsoipijna^ program. In terms of 
physiologic change (aerobic capocilv). physical chorige (v\/eight loss and body composition 
measures), metabolic change, (fat or carbohydrate substrate utilization), vocational oravoca- 
tlonal change, and behavioral charnge (eating and activity behaviors), 

3, To compare motivational factors in the two groups of obese subjects toward altering their 
preventive health behaviors. 

4, To clarify the barriers, emotional or physicaL which prohibit appropriate alteration of preventive 
health behavlori 

fvlETHODOLOGV: 

1 Screening of oil obese subjects referred by physicians for a program of weight control was done 
on the basis of dietary history, body weight (20% over ideal), exercise tolerance, emotional 
suitabirity, and compliance with an individual diet over a prellnnlnary four week period. 

2, A written contract was written and signed by each person and each staff member 

3, Group behavior modification sessions were held once per week and group exercise sessions three 
times per week. 

4. Behavior nnodification for weight control consisted of daily eating and acti vity records, the identi- 
fication of eating cues, habits whlchencourag© over-eating and factors In the social environment 
which lead to over-eating orunder exercising. Elimination or substitution of maladaptive behaviors 
and environmental modiflcatlonsweresuggested. Relaxation techniques were taught Videotap- 
ed simulation techniques were used to introduce issues confronting dieters, 

5. Meosures at the end of the contract period Include changes in eating behavior, compliance with 
diet, weight loss, body composition changes, aerobic capacity, activity questionnaire, 

FINDINGS TO DATE: To date there have been 20 completions, 36 drop outs, 7 incompletes and 15 enrolleea 
The overall drop out rate Is 46%; the diabetic drop out rate is 16.7%, 

Diabetic mean improvement in aerobic capacity is + J5 L/mln Oz, while non-diabetic mean 
improvement Is *^,92 L/mln 02^ Diabetic mean weight loss is -8,85 Kg, while non-diabetic mean 
v/eight loss is -4,32 Kg, Diabetic mean axillary girth measures were reduced by -1,875 inches, 
while non-diabetic mean girth reduction was -3,28 Inches. Diabetic mean systolic blood 
pressure was changed by -9,4 mm Hg, non-diabatic mean systolic was changed by -2,3 mm Hg, 
Diabetic mean diastolic blood pre^ure was changed by -6.1 mm Hg, non-dlobetlc mean 
diastolic blood pressure was -2.4 mm Hg, 
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APPLlCABILITV; Tine results of this study should provide Infofmatlon useful toother rehabilitation facilltias 
and clinics where ©xercli© can b© mad© an Integral port of an approach to treatrnent of 
obesity, information about the problems diabetics have relative to those non-diabetlcs have in 
their efforts to lose weight have been relatively unavailable'. These findings can be applied to a 
variety of seftingi 



124 Development, Testing and Application of a 

Ptionologlcally-Basecl Communication Sysfem for ttie Non-Vocal 

Prlnclpcil Investlgoton C. Qoodenough-Trepaf nief, Ph,D^LInguiiilcs 

status: New/Continuing 

Dates: P«eember i97hDm0mb^! ^9fi3 

Cost: Annual $4i 451 Projected Tofal $2^5445 <RT) 

RT Anngai m % of Annua! Total 93% 

Annual Report Referene©: #12, Pag© 2i9, ^-69 

OBJECTIVES; The purpose of this research is to develop and t^st a language camponent for non-voca! 
communication v^/hich can be Implemented v4fh ctny type of hardware which will hove ihm 
following two features: 

1 access to all of language; that Is. the capabiliV of producing any and all words of Eng/isK 

2. fnaximum efficiency; that Is, messages are produced by means of the smallest possible nymbar 
of acts (polntirip qestures. switch closures, ©te ) per word. 

METHODOLOGY: 

1 Studiei of the distribution in spol<en Engllshof sequences of phonemes, Phaname lequences will 
be chosen for their frequency and combinqbtlity. Different aigorlthnns to produce the Ideal set of 
phoneme sequences will be com^red for the ''efflclenc/' of their result. Efficiency Is defined as 
the number of unit (phonefne sequence) selections required per word to produce a test corpus. 

2 Refinement of system, development of a sinnpllfied orthography. The system will be realised in 
pointing board and itran formats, It will be tested with speaking subjects. 

3. Selection ond screening of non-vocal subjecfi Subjects will be paired, based on similarity of 
scores in screening tests, age, and academic Iqn^K Development of training materials, 

4. Training In system, Experimental Subjects will receive intensive training in this system, whilacontrol 
members of poirs will spend same amount of time in communication practice using their current 
communication mode. 

5. After a 6 month period, language of all subjects will be reevaluated. Controls will then begin 
training in this system. After a ^cond 6 month period language eraluatian will again be carried out. 

Comparisons will be mad© between e^cperlmental and control subjects, and between pre and 
poit'troined control lubjecfs. in order to assess the effect of learning thiis system on language 
performancev 

6. Merges produced by subjects in the course of training and practice with the system will be 
noted and analyzed. Error qnalysls will provide useful information both for adjusting the system 
and for Improving the training techniques Linguistic analysis of subject' production will provide 
insight Into productive language abilities of the non-vocai> 

7. Comparisons will be mode behveen non-vocal language development of speaking children. 
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An algorithm has bean dtveloped which selects units according to: (1 )ffequency, (2) left-to- 
fight processing arid (3)nonlnt©rsectlori, The resuting sets of units Qppaar to provicleefflcient 
representation of English, Howbs/bl efficiency remains to b© measured. 

An orthogfaphy which seems to be readily comprehensible by readers of English Is being tested. 

Other algorithms have been deviled and await progromnner and computer avallabHity to b© 
tested, Efficiency of the results of these procedures wiH be compared 

Arrangements are currently being made to begin selecting and screening subjects, and train- 
ing methods are being devised. 

APMCABILIW; In the past. non-vTCQl individuals have often been diagnosed as cognitively and linguli- 
ticolly deficient while it Is ppssible and Indeed likely that it is not native potential which they 
lack, but rather that non-vocal individuals, severely motorlcally involved, suffer from extreme 
experiential deprivation. Language acquisition requires exposure to the data of language and 
the ability to test unconscious hypotheses about grammar, including phonology, syntax and 
semantics, and communication. Cognitive maturation seems to require the same kind of 
access to the data of experience and the possibility of acting upon it -directly bvmanlpulatloa 
or Indirectly by language and thought experiments. 

The motorlcally limited, mute child is deprived both in what aspects of the enviroriment are 
available to him and in ways he can act upon it. 

Early training in a non-restrlctlve and rapid communication mMe should pfomote an increase 
In the amount and quality of language to which the non-vocol child Is exposed, as well as giving 
him more opportunitlei to test his notions about language and the world. It vvlll constitute an 
important step towards enriching the non^ vocal child's environment and his possibilities of Inter- 
acting with It and exerting control over It. 

Participation in his environment, rather than passive observance of \t will have benefits for 
language and cognitive development, as well os the development of attitudes and behaviors 
that will enhance the non-vocal chlla's possibilities of realizing his human potentiaL 



125 Integration of Independent Living into the Total 
Rehabilitation Process 



Principal Invastlgator: 

Status^ 

Dat^s: 

Annual Report Referena®: 



Paul Carooran, M.D. 

New/Cantlnylng 

November 1977-Ctttober 1980 

Annual $72,322 
RT Annual $9^12 

#12, page 2ai,R-7i 



Prol^ted Total $147,887 (RT) 
RT % Of Annual Total 6^% 



OBJECTIVES: 

1 To measure the effectiveness and costs of o transitional houiing program disignecl to "delnstl- 
tutionalize" the later phases of medical retiabilltation, 

2, To measure the effectiveness and costs of using independent living trainers ( I LTs) as a ri#w service 
to innpart Independent living skills not ordinarily provided by rehabilitation profesilonals. 

3. To nneasure the effectlvenais and costs of using an educational model in the medical rehabilita- 
tion proce^ to foiter greater patient responsibility in managing his/her disability. 



METHODOLOOV: The study population consists of severly disabled pereons served by theTufts Rehabilita- 
tion institute. Project effectiveness will be measured on the basis of goals and outcom© criteria 
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©d q heed to focy i project services on selected disabjiity groups in ord^ir to generate mea ningful 
rasaareh concluilorii, 

APPLICABILITy. Th© project speaks to rnany issues In rehabilitation today. New ways ore needed to mini- 
mize the dependency Inducing featu^s inherent in the medical model and in the Institution- 
alization and professionalism accompanying current medical rehabilitation practice The 
medlcol rehabilitation environment is an artificial environment that cannot accurately simulate 
the real world to which th© patient must return and function independently. Moreover, the 
©conomici of health core deliver make It necesiary for medical rehabilitation programs to 
locate and test alternative lervic© itrategies to minimize hospital lenghths-of-stay and costs. 



126 Vo[ynt<sfy Oontrol of Autonomic Functions by SpinahCord-lnjured 
IPmmm: AProctlcal Application of Biofeedback In the 
lr«ifmsnt of Hyperthernnla and Postural Hypotension 

Pfincfpal Invtstigafof: imt\ eaddls, MA. 

Status: Contlnuirig 

Ootts: NDVember i977-Octobef 1979 

^osh i^hnuQl $35,955 Prolecfed Tofal $104,761 (RT) 

AraOTi $3^,062 m % of Annual Total 92% 

AnnuGl R©porf Memmm # v j, joi , Ma 

OBjFCm/ES: 

1. To determine the abilify of iphai-cordHnJured persons to voluntarily control such funcfions as 
diood presiur©, skin and core temperatyre, and sweat production, 

2. To identify factofi useful to these patients in achieving such control: biofeedback, imagefy. 
relaxation, autogenic ©wclies, intsrnal and external incentives, classical conditioning. 

3. To train spinahcGrdMnJured persons to use successful techniques under the stressful conditions 
of hyperthermia, posturQI hypoteniion, and hypertension associated with dysreflexia. 

MeTHODOLOQY: 

1 . A thofough review of related research on learned voluntary control of autonomic functions was 
completed, 

2. Questionnaires were sent to researchers and to splnal-cordHnJured persons to assess the problems 
under Investigation and to aid in experimental design. 

3. Initial experiments on temperature and bloc<i presiure control have been designed, utilizing 
biofeedback equipment (pglse-wave velocity. SPR and GSR, temperature feedback). Baseline 
measurements are being taken for each variable Various techniques are being explored to 
determine their ©ffectivenesi in controlling these varia 

4. An experiment using lontophoresli with pIlTCarplne to stimulate sweat glands is being don© with 
six qgadrlpiegics and m normals Qs Q conlfol group. Quantitative ^eat measurements are 
obtained by pre- and post-meaiurements of gauEeand plastic wrapped the area stimulated 
by pilocarpine. Areas stimulated include shins; forearms, and back of neck. The neck ste rapresents 
Q control for th© quadriplegic as It Is above th© level of lesion, and one shin without the pilocarpine 
treatment serves as a control for both groups. Comparative measurements may Indicate the 
intactness of the quaciriplegics' sweat glandi and will offer baseline material for the following 
ex^riment whichwill measure ttne amount of sweat from the same oreasunder thermal stimula- 
tion, The^ experiments will give us an indication of how useful the conditioning of sweoting could 
be in helDihAa seinalrcordj-jnlured Derson control hvnerthftrmin 
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patlenti, ^m© tolerate heaf well and react poorly to th© cold, vwhilet h© reverse istru© for othars. 
Some ^tients have irregular sweating patterns such as sweating only on one sId© of thie face. 
Postural hypotension does not ap^mof to be o problem forthes© patients with long-term injuries. 
Major concems ore withi blood pressure control preceding/during autonornic dysreflexia, 

APPUCABILITV: Wlthi \hB results from this InveitlgQtlon, we wf II able to define the areas In which specific 
experiments need to be done In order to develop a practical rehabilltation-orientad pr^ram. 
Such a program would train patients to succsssfully utilize these techniques as an addltlonai 
aid to independence in daily living. The resultsof the present proJ©ct\vill be useful to the growing 
number of clinical and rehabilitation facilities that are using biofeedback and related tech- 
niques to train patients to achieve voluntary control over autDnomIc functions. 

127 Development of Training Curriculum for Ccnsumer Trainers 

Principal Investtgaton Janet A. Mlneh, MA 

Stotys: New 

Dates: November 1?77-Oetebef 1979 

Cost: Annual 1-0^ Projected Total $61,196 (RT) 

I?T Annual $-0- RT % cf Annual Totcl -0- 

Annual Report Reference: ^^^^ ^^^^^^ Inyettigafor) 

OBJECTIVES^ The substantiv© problann to whicti we addre^ this project ii twofold: to prepare disabled 
leadefi of ecnsurner ©fganlzatlDni to adv^ate effectively through €onf@rit (what to soy to 
businesj personnel) arid pro^eii (how to achieve a positive impact in an effident manner) so 
that tousinessrmn wlil remove unnecessary barriers to disabled people In thecornmunity. The 
focus \vlll be partjculaiiy upon businei^s which offer products and service! directly to Individuals 
In a communitv. such as ajperrraFk©^, depor ?rrwit itor^, ttieaters, and spols recreation facilitlea 

1. To select wh&rs possible and prepaf© vs^h&re ne^esrary materials geared toword disabled indi- 
viduals in thte Qf&a of consumer aducatlon and consurner affairs. CmpQfotely funded) 

2. To select where pcsiibla ar'id prepare where necesra^ materials on effective techniquei of en- 
couraging action by persons in posilions to eff^t change; in thii case, business personneL 

3. To select where possible and prepare where necessary materials on lavs^, regulcations, cost-benefit 
data, effeotiv© techniques and resources relating to barrier removaL (separatelv fi^inded) 

4. To prepare a curriculum for training disabled leaders and other disabled IndMdUQli in consumer 
education and consumer affairs. C^pofateiy funded) 

5. To prepare a curriculum for training disabled leoders and other disabled Individuols In effect- 
ing change, 

6. To prepare a cufriculum disabled persons can use in training business pononnel in removing 
barriers to acce^ by disabled Individuals. 

7. To train 60 disabled leaders In content and process, as a pilot 

8. To package the training materials and procedures for use in other locales through other RTCsntere. 

9. To tap the resources of RT Centers as regional instructional center acting in concert to alleviate a 
^rlous rehabilitation problem, 

METHODOLOGY: The proposed project will produce a set of high qualiV instnjctional materials. The 
materials will be designed by project staff and product at RT-15 uhd#r th© supervision of 
Joseph Morjarty, Project Director (RT-^15). Mr. Schwartz, a medja and materials sptciallst wlih 
private business background, will ^ res^nsible for drafting the materlalsanci cufrlcuia, revi@/v- 
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1. Pr©-vs/©rkshop rnalf Ings Qcqualnfing participants vv^lth consurf?#f education and consumer offom 

2. sslf-lnifructional guides tor partldpanti to us© in acquiring and reviewing techniques of effecting 
Chang© in attitudes ond actions of significant ottiere; 

3. slida shows and lectures accompanying the slides on barrier ©Kiitenc© and removal; 

4. pre- and post-tests; 

5. participant evaluation forms; 

6 post-workshop mcallings on additional fTnaterials and Issues. 

Information frorn an Office of iducatlon project will offer in-workshop matsriGls on consumer 
©ducotion and rights as disablecl citizens. 

rh© procedures y^m will follow In the workshops stress participant involvement through activ© 
laaming. WewlH structure role playing sessionson effecting attitudeand action changeamong 
significant otNtrp. simulation training (to tielp participants understand and appreciate other 
disabilttlei arid the barriers obstructing persons with these Impalrmenti), self-Instructional 
readings, and snnall group sessions emphasizing participant involvement Additionally, lectures 
and slide showi will bt used. 

By selecting participants fronn organiiatfOns of disabled people in the two ragioni, and by 
asking the organizations to riomlnate participants who will be held responsible for training 
members subsequant to the sessions, we are establishing the base for the trainees to become 
trainers, ACCD will lupply additional sets of materials and resources for each trainee upon 
provision of documentation that he/she will teach a s|Mclfled number of indlviduois in tnis/her 
organization. 

The project will istabllsh an advisory panel of eight individuals, at least two of whorri will be from 
private ent©rprii©,.one from education and media, and four from organizations of and for 
disabled individuals. The adviscfy panel will review project plans prior to drafting of materials 
and curricula ond again prior to actual production of final copies. 

FINDINGS TO DATE: Th© program is still In the Initial ImpiementotiQn stage and no findings or conclusions 
can be drawn yet. 

APPLICABlLITV: A mojor area for change from this project will be for the disabled consumers wtio are 
trained through the program qnd/or participate at a local level In QCtlvitlsi stemming from the 
' program, Sonn© of these consurners v/ill be clients of vocational rehabilitation. A model program 
of this type will provide a focui of activity for consumer organlzationi that take an active role In 
developing the program In their local communities. It should aisist In organizing these groups 
who In turn can help to bring change to the accessibility' of the business environments. It Is 
anticipated that th© practices of local businessmen through awareness and educatioa when 
regulations don't e%Hl will be responsive to making accessibility changes. These changes cer- 
tainly are molt Important to the indtpendent living needs and vocational goals of the vocation- 
al fehabllltation ciient. 
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Nourologlodl and Nouromuseutar Dlsaosds 

To Qdvanc© practices and knowledg© related to the fehabilitatjon of patients 
ImpQlrtd by neurological and neuromuscular diseases through new jnltiotjves for 
program activity such as participation in program development, execution and 
evaiuatlon by handicapped persons themselves, and new concepts of rmpalrment 
and disability such ai the one developed by the World Health Organization, 
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Dortheo D. Glass, M,D., Director 
Tempj© University 
Medical Rehabilitation Research and Training Center 
Krusen Research Center 
12th and Tabor Road 
Philadelphia, Pennsylvania 19140 



PROJiCT TITLES BY FY 1978 STATUS 

COMPLITiD AiSTRACTNO. 

MulthElectrod© Studies of Patients with Spastic Central 

Nervous System Disorders (N, Mayer, M,D.) . ^ ... ^ . ^ , , . .128 

Motor Unit Cornpositlon and Voluntary Force in Neuromuscluar 

Disease (AW, Monster, Ph,a) , .129 

Assessment of Driving Capabilities of the Brain Injured 

pQpulatbn (W. Freedman, Ph.D,) . .130 

' CONTINUING 

Visual System Disorders and Functional Correlates 

(E. KwQtny. Ph.Q) 131 

Development of a Model Demonstration Rehabilitation Service 

(Research Utilization Service) (N. Mayer, M,D,) 132 

Computer Characterization of Patient SeMces (E, Kwatny, PhD.) .................. ^ .... ^ .... ^ 

Clinical Classification and Functional Prediction: A Study 

of the Stroke Population (S. Bamptoa ^ , ^ , ... .134 

Ambulatory Monitorifig Laboratory for Rehabilitation 

Medicine (A.W, Monster PhD.) 135 

TERMINATING 

Palatography and Dolayed Auditory Feedback 

Motor Control and Its Relationship to Functional Activities 

PROPOSED 



Observational Sait Analysis 
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128 Multhilectrod© Studies of Patients with Spastic Central 
Nervous System Diiorders 

Principal invtttlgQtor: Mayer, 

Status: CompleM 

Dates: November 1974-Dcfober 19?6 

Cost: ATinudl 139,274 Prajected Total $117,882 

RT Annual $35^74 RT % Of Annual Total 90% 

Annual Report Reference: #13, Page 16, R-i41 

OSJECTIVES; 

a. To record EMG firing patterns from multiple muscle sites during arm movement. 

b. To descfib© spatial and temporal characteristics of the EMG patterns with respect to arm mov©^ 
ment for tti© pur^se of movennint classification. 

c. To deicrib© movement poltems of patients with spastic central nervous lystem dlsordei^. 

d. To classify patients witti spaitic central nervous system disorders according to movement - EMC3 
patterns. 

METHODOLOGY: This project is directed toward studying the relationship between limb position i,e,. 
movernent, and electromyographic activity of several nnuscles. Specifically, the relationship 
under observation centers on the distribution of electroniyographic activity during limb move- 
ment as a function of v#lwrtv. 

By considering movement cil^placement and its assc^lated integrated electromyographic 
activify (fiMG) as processess whlah go to we hove been woriclng on the derivation of a 
pcirameter v/hlch dascribei how th© iW© distributes itself with resp'^ct to diiplacement as a 
function of movement velocity. Subjects are osNed to nnove a pivoted rod forward at different 
seif-generated rates and various arnplitudes controlled fa accuracy Surface EMG from six 
muscles about the shoulder (''agonists/' "antagonists." *'syrnergiits'*) are recorded and integrat- 
ed during the course of th© movemerit and dispiacennent is mtaiured by □ potentiometer. 
Each movement is divided into a series of ten percent amplitude bins and the corresponding 
percentage accumulation of lEMS Is identified by computera. By summing the difterencts 
between percent lEIVt© and percent dir placement occurrirng at each 10 percent amplitude bin 
of the movement a parameter termed the "delta paranneter'' is obtained which varies with 
velocity, If the lEMG level of activity peai<s at 100% prior to the full e)ctent of displacement, the 
delta parameter will be positive Conversely, the delta parameter Is negative when lEMG rises 
more slowly than the movement, 
FINDINGS TO DATE: Results to date In normal subjects hsow that the delta parameter for anterior deltoid 
(an agonist In the movemwt studied) increases linearly v^ith velocity at each movement 
at nplltuc^ while the slopes of the best fit lines vary invereely with a mplltude. The delta parameter 
changed sign (from negative to positive) at different threshold velocities depending on move- 
nient amplitude. However, wh©n average accelerations were calculated for each movement 
amplitude, the delta parameter changed sign at similar accelerations independent of differ- 
ences In amplitude or veloclt/ of movement/ The delta paramete" for posterior deltoid Is gen- 
erally negative In sign and appears to be recruited when anterior deltoid has a positive value 
only, 

APPLICABIUTt': These findings indicate that the distribution of lEMGwitt^ies^ct to movement displace- 
ment Is quantitatively measurable and varies with mD^i'tfent speed and acceleration (for 
agonist muscles). Orchestration of central motoneuron drive acGOrdlng to the acceieration 
requirements of a given movement might be fesponslblefor sign and magnitude changes in 
the delta parameter. It is suggested that a negative delta parameter for the agonist rnuscle 
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129 Motor Unit Composition and Volurtery Fore© In 
Neuromuscular Disease 

pplncipdl inveitlggtQr: Mom^m, Ph.D. 

Status: Cemplefed 

Dates: NQvember 1975^Ctob«r 197? 

Cost: Annual $47fi62 Pr©j©cfed Total $95,724 

RT AnnuQl $47,862 RT % of AnnuQl Total 100% 

Annual teport Reference: #13, Page 4?, ^-^M 

OBJECTIVES; 

o. To measure motor unit composition In a representative nunnber of patienf s with nauromuscular 
diseos© of varying Intensity and known etiology, 

b. To compare the diagnostic outcome of a number of existing and proposid [etetro] myo- 
grapfilc procedures. 

a To dtscrlbe. In functional terms, ihm pathological changes reiLiltIng from the disease process, 
Including compensatory changes. 

d. To dttermlne under what pathological conditions the nomnal organizatlond principles of 
nnotor unit activation and of voluntary force production, are aitlier maintained or re- 
established during recovery. 

fVIETHODOLOGy : The present methodology consists of three parts that art complementary to one another: 

a, i€r#dnlng af Patients and Normal Indivldudlsi Ttils consists of a gsneral medloal history, 
Including neuromuscular status, ADL. voluntary rnotor CTOtdincatlon, sports activities, tremor, 
circulatory and metabolic disorders, routine us© of drugs, ©motional attitude, commonly 
perceived dlioomfofts and general tolerance. Theemphasis Is placed on documenting the 
oniat and time course of the neuromuscular disorder, lavenV of the disability as ptrcai ved by 
the patient, and the history of therapeutic trials, If any. A profil© of each patient's residual motor 
power Is documented on the basis of standardised teits, 

b. Motor Unit Oomposttlom The unit composition of a muscle Is a measure of the force- 
producing potential of that muscle. Total numberof units In the composition isqulte stable over 
the normal adult age range. Our current methods of cornposltlon ineaiurement are based on 
the highly systematic and mostly invariant way in which a muscle's nnotor unit pool is volitionally 
activated during a slowly Increasing contraction. Due to this systematic motor response, 
obsen^otlons on the behavior of a small representative numbtr of units characterize the 
avtrage behavior of units In a muscle's motor unit pool, fhese ^servatlons can thus be used to 
obtain compoiltion estimates. 

o, long«^T#rm Studlas on Muiolo Ussgoi The level of motor dysftjnctlon of a muscle or muscle 
group In a patient with neuromuscular disease Is directly related to the e)rtent in which these 
muscles are required to produce force in order to perform normal fijnctions. To ©valuote this 
relative dependency, normal individuals and patients are Instmrnenfed v^lth surface elec- 
trodes placed at one or more muscle groups. Muscle aHiylty Is recorded for long time periods. 
Computer analysis of this activity considers the average degree of usage and Its relation to 
muscle fiber fype, peak power requiremente of different types of functions Including appro^ 
priate vocational activity, synergy linkages among muscle groups, and changes In strength 
and endurance with physical exercise; especlall/ linnlts to Improvement and age- 
dependency of such limits. This data Is correlated wr+h the unit composition measurements. 
FINDINGS TO DATE: During the fint year, emphasis was placed on the following problemi: 

a The ability of patients to tolerate the EMG motor unit connpoiltion procedure for a time period 
long enough to allow the examiner to sample a sufficient numbtr of uniti. It was found that with 
a highly aLrtomated data logging method a total of 20 to 40 unlti could be scmpied in less 
than one hour f 10 Dotlentsl. This number nf uni'N \iun^ iffiniAnt frsr ^\\rinr\r^^\Fs in^tAc 
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result of the rranunlfofrn distrlbufion of the muscle f ib©^ of specific units throughouf the muscit 
erc^-i©ctlon. A prototyp© size-depth rTOrmallzation mett'iod was developtd for th# tibldiis 
anterior. 

d. Recordings of nomal uiag© patterns were mad© for 8 different muscl©s. A nurriber of 

parometen characterizing usage have been developed as a normal data bos©. 
During ttie second yiar emphasis was placed on; 1 ) clinically testing the present conripositlon 
estimation method; and 2) comparing normal and abnormal usage poftems and their relationship 
to unit composition. 

APPLICABILITY: Rehabilitation of voluntary motor ajnctlons depends on both adequot© oontrol of volition 
and on sufflclent rmotor power. Whereas the problems of volition are compl©^ and difficult to 
separate In Identiflable component parts, the process of voluntary force production is deflriabl© In 
a functional-physiological sense. By diagnosing and describing the consequences of neuromus- 
cular disease in functional terms, our undentanding of the rehabilitation proceia is enhanced. The 
obtained finding leod to a clearer rationale for therapy In patients offectTCl with these disorders. 
Significant dlagnotfio applications result from evaluative model of motor unit usage during 
voluntary muscle contraction. 

130 Assessmant of Driving Capabilities of the Bfain 
Injured Population 



Princi^l Inyettlgator: 

St0tyi' 

Dotei: 

Coit: 

Annual Report Reference: 



W. Freedman. Ph.D. 
Completed 

November i^yd-Ocfober 1977 

Annual $52^06 
RT Annual $62,306 

#13, Page 87. RHSO 



Projected Total $sa jp« 
% of Annual Total 1l^% 



OBJECTIVES: Ihe following goals are designed to be accomplished in sequential order: 

a) Development of state-of-the-art paper on assessment of driving capabilities of the brain- 
Injured population. 

b) Identlflcotlon of "need*' for research based on specific biological and behavioral require- 
ments gotten frorh tf^e iiteratur© surv*#y and from on-site visits to existing driver-Qasassmeht 
focllitlei. 

c) A research plan to develop a process for assessing the driving capabllitl©! of bfOinHnJured 
people. 

METHODOLOGV: In ordef to achieve the objectives of this proposal an extensive literature search was 
mod© In order to compilethe information available concerrjing the braln-lnJured population. 
This Included physlDloglcal-functional Information so as to specify those paramQtari present in 
the driving environment which could affect driving performances of the brain-Injured. Identifica- 
tion of vehicle dynamics under various road conditions was necessaiy, as was knowledga of 
driving tasks. 

Included In thes^rch wasarevlew of the state and federolguidelinestodetermin© the a.^ss- 
men* procedures currently in use. This also required a compllaticn of the procedures of medical 
review boards in the various states. The state-of-the-art literature review was ougmtnted with 
^rsonal visits to selected facilities which have demonstrated e>:pertl3© in driving slrnulation, 
paychological testing for driving capability, on-road Instrumented assessment and treatnient of 
brain-iruur^ patients. 

Th^ r^rsi i\/^f\r%f\ u/hii^h thk ^ti irlv r^rin^ktoH \Ajmm rw^nle whn mi jst nnntfind With dysfunctions 
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FINDINGS TO DATE: This report is the beginning of a solution to th© problem of assessing driving capabilities 
of th© brain-injured population. The results were intended to provide a basis on whiich future 
studies could be built; it will be seen, however, that thtr© is almost no information available In 
the titeratyre. Compilation and summarization of literature w©re accomplished by computer 
and hand searches of all recently published material. The computer searches of data bases 
were completed using key word lists and expansion techniques. Prirtio^ sources which were 
searched or© listed below with th© years of coveraga. 

^oum^ Perl^ Covered 

Medline Intim Medlas 1966 ^ present 

National Technical Infornnation Service 1964 ^ present 

Transportation Research Information Sen^ic# 1965 - present 

Seienc© Citation Indejc I974 . present 

Psychologlcol Atostracts 1967 ^ present 

Social Sclsearch 1972 ^ present 

Compend©^ 1970 ^ present 

The relevant bibliography and suggested research plan will be presented in the Annual Progress 
Report #14. 

APPLICABILITY; It Is citar that those brain-Injured who are ablt stiould be provided the opportunitv to 
of^rote a licensed vehicle. The questions are: how and who shall determine their driving capablN 
ify? This projact will otttmpt to suggest answers to th^i© queitions. 

Ir^ addition to the Mependence and mlf'mBpmf whlQh f$ pmldod by mobility for the disabled it 
ta^a^r " oppomjnity of self^suppoft forth© Individual which benefits the individual and the 

131 Visual System Disorders and Functlonai Correlates 

Prineipcil mv^^^g^fc^ i. Kwgfny, Ph.D, 

^^oim: Continuing 

D<itei: November 1 97a-OctQber i9H 

Co^^- Annual $30^89 Projeeftd Total $90.8^7 

RT Annual $38^89 RT % of Annual Total 100% 

Annual Repoft ^mlemncm #13, Pag© 28, 

OBJECTIVES; The pu^sa of this project (s to provide a quanfitatlv© clinical physlologlcaN^nctlonal 
analysis of ceftain visual system disorden, Tne disorders of interest are related to the inabilify to 
adequately position or malntqln position of the eyes in order to provide sufficient visual Information 
to the oentral nervous system. Specifically: 

a. To estabi ish a ^uence of tests to objectively meoiuf© th© Unction of the supranuclaar control 
systems {participating In the control of eye movemwts) which Integrate visual and non-visual 
stimuli to position th© ©yes so that basic and skilled ajnctlonol activities may be accomplished, 

b. To quantitatively evaluat© functional activities such as vlsuo-motor skills and visua I perception 
to determine the Influence of visual system disorder on dysftjnction. 

c. To investigate new therapeutic approaches to modify visual behavior so that it is more 
appropriate to functional activities, 

METHODOLOGV : Pepulotlc^n I normal adult subject (18^76 yeofi of age); hemiplegic adults {18^75 yea^ of 
age); adultl wrth n#urolOQlcQl disease with manifeitatlon of ocular dvsftjnntinn m^lF^ v^m nf 
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of phofloa and tropiai* fnotor fleld and motility ©^aminotioi, vergenc© and stertopils testing), c) 
Vlsuol system mechanlsmi ^ ©y© and twad movements are ©scamined during monocuiar and 
binoeular viewing of a singly spot stimulus In a 60 degre© field. In order to ©valuat© the speclflo 
supra nuclear ©y© mov©mf/ni( control systems^ ^^uencei of tests Including sevtral fixation, imooth 
pursuit and saccade ganwatlng tasks, are utijiied. Saccadic and smooth pursuit tasks or© 
performed with both ft» hwd restrglned and unreitfalned. This permits ©xamlnotlon of the 
Integrated actions of ttie veftlbular and cerebellar systems In the control of ©ye movement, d) 
Visual perceptual ond visuq-motof ©Komlnatloni: In order to examine functional visuo-motor 
activities of a subject, vliuo-motor and ^suol ^fceptual teits ore applied to asseii whether a 
subjecfs ylsuo-motor octivftfipi Qfs limited, and whether the source of these limitations are visual 
and/Of motor. Vl^-motor activity Is tested using an array of 26 lamps which ore randomly lighted 
and are e^rtlngulit^ by having the subject touch the lighted position. Tim© and accuracy in 
acquiring the lighted stimuli^ are mea^red. Background Illumination is varied (subdued lighting 
and total darkness) to permit ©lamination of Influences of viwal and kinesthetic feedback on 
motor controL Visual percepilon, Inciuding form ^rceptlon, fofm cor^tancy, spatial relationships, 
visual memory and visual dliorimingtlon Is e^amin^d uilng the Motor-Ff©e Visual Perception Test (a 
non-motor and non-cc^nltive teit). This test has been expanded to Include the figures spatially 
reordered to the opposite side of the midline to evoluate visual neglect. An analysis of visual 
bahovior during this test Is ci0CQmpllsh©d by measuring horizontal and vertical eye movements 
during adminirfrcrtlon of the ttst, 

Therapeufic Progfcimn and T#am Conferences: Team conferences have been Implemented 
to discuss visual system dyifunctlon among oil of the staff involved In testing of the patient. The 
objectives of these meetings ore: (a) to Integrate the results of all ©valuations and relate the 
results to the patient's functional losses; (b) to det©rmin© needs for addltlonol testing; (c) to 
define treatment obj©ctiv0i and couri© of treatment for the patient. Prescriptive therapy Is 
carried out by either members of the project staff, or the patlenf s regulortherapy staff. Theroplsts 
are trained to administer trMtment programs that ore unfamiliar to thtm. Inordertodetermln© 
effectiveness of treatment, pre- and poit-tieatment evaluations are carried out. 

FINDINGS TO DATE: 

1, Visual Perceptual P@rformdna#: The regular and "reversed*' format of the Motor Free S/lsual 
Perceptual Test (MFVP) haa l^en administered to 16 normal subjecti. Time ^^^^j^ond for each 
item were also m©osur©d. Thedota Indicatei (o) overage scores are th© sanru^ s. ; *y the standard 
ortd "reversed" formats; (b) th© composite ^or© (right and left space) slightly increases the 
perceptual score The lncredi# It greater for lubjects with lowscerei on both the standard and 
"reveled" tests; (c) the average score and resins© time decrease slightly with age; (d) the 
normal subjects respond ©qyally well to th© same figures whether they ore right or left of midline. 

S©venteen patients have b#an given tht regular and **rev©rs©d'* format of the MFVPT. Patients 
scored lower and responded more slowly than age-related noTOais. Unilateral visual neglect Is 
separated as a confounding Issue by a preponderance of responses to on© side when both 
formats ore uaed^ Pure peroe,ptual deficit Is Identified by the voriatlon In raw scores. 

2, VIsuo-Mofor Coofdinatlon: In addition to total tinne for target acquisition ond accuracy of 
response, time of initiation of hand movement Is now measured during u^ of the vlsuomotor test 
board Twenty-sl^c normal supjwts have lown tested with dominant and non-dominant limbs and 
th© three measured paronn^ers are not signiflcantly affected by age or limb used. Thus, It Is 
o^umed that patient respon$!t$ would not be Inf luenced by use of a non-dominant limb. Twenty 
braln^injur^ patients ha\^ bwn tested and they r^ulre nearly hvlce ai long to reach the stimuli 
than namals (whether they hw© visual fe^back of the limb movennentor not). The data suggest 
that time of response is greater for patients in oil test conditions, and the no feedback condition 
stresses th© functional perforn^ance to ^tter laporate the two populations. It can be inferred from 
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intersQccadic Intervals. Several hamianopfc patients have been obsefved with smooth pureL'lt ey© 
nnovennents in the presence of a moving referenci but at a velocity different from that of the 
reference (the pjhyslologicQl basil for this Is unknown). Compensation for visual field loss Is a 
necessary precursor to the Gcqulsition of functional activities following cerrtral Insult. Various typ^s 
of compensatory eye movements in hemianopsia have been ob^rv«j. A patient with a diag- 
nosed exclusive cerebellar lesion was examine. Oculomotor abnormalltiei of smooth pursuit and 
increased vestibuloocular ©xcitabllity were obsen/ed In conflrmation of the diagnosis. 

4. Evaluation of Oculomotor Activity during a perceptual task: In order to define nornnative per- 
formonce, 1C ion-brain-injured subjects were tested with the MFVPT while ©ye-nnovennents were 
monitored. The data reveal a great variability In Individuai performance, not only among subjects* 
but also with the seme subject performmg different tests. The particular ^quence of eye fixations 
In the perceptual task appears to be an indicator of the procedure involved in Information pro= 
cesslng. These preliminary data Indtcote that there is a similarity in the sequonce of the first three 
eye fixations. Variability after the third fixation may be due to past visual exf^rienca type of visual 
task required, etc. Five broln-lnjured patients have ^©n tested. The performance of the individuals 
patients was as variable as the normal sample. The fixation sequences differed (even in the first 
three fixations) than the normal group. 

APPLICABILITY: Comprehensive rehabilitation programs must conskier oculomotor and visual system disor- 
ders In view of their effect on the rehabilitation process. These disturbances often preclude the 
realization of valid ADL goals, such as dressing and grooming, as well gs the achievement of 
balance and ambulation skills. Complete and accurate diagnosis Is Important In planning the 
most effective rehabilitation program for the patient Most patients with perceptual motor deficit, 
for example, are entered Into therapy programs following only a gross examination of visual and 
oculomotor function. Thus, It Is assumed that visual Input Is go^ and treatment begins from there. 
This may not b© the case of all; a need exists for diagnostic aids to separate visual and oculomotor 
d\'Sfunction from perceptual dysfunction. 

132 Development of a Mods! Demonstration Rehabflltation 
Service (Research UfiifEdtion Sen^ice) 



Prlnclpoi Invesflgator: MQyer. M.D. 

Status: Continuing 

Dotes: November If 75=Ocfober 1 978 

Cost: Annusl U9A^7 Projeefed Total $146531 

RT Annuol $45427 RT % Of Annual Total 92% 

Annual Report Reference: #13, Pgg© 57, RH47 

OBJECTIVES: 

1. Examination of the transfer of resaarchi concepts, devices and training techniques to clinical 
practice areas In thie iarge rehabilitation center, 

2. Provision of an atmosphere to encourage academic and practical knowlodge ej^change 
between clinical and research iMrsonnaL 

3. Provision of an inpatient environment nureing unit situation for use of devices such as environ- 
mental control and iion-vocai communication devicei, 

4. Provision of a clinical setting for L-ftllliatlon of rehabilitation engineers, 

METHODOLOGY: A t^n bed Inpatient se^lce was established within the framework of a large rehabilitation 
center and adjacent to the clinical laboratories and engineering facilities of the Krusen Research 
Center. Patients who are admitted to thls^rvlce may have specific clinical problems evaluoted In 
the laboratories of the Krusen Center, and such Information li then made qvailabie to the treating 
clinical therapi^ of the nospltal. Individual programs for each patient are coordlnrted between 
the efforts of the clinical and research tlieraplste under the direction of on attending physician. 
Weekly conferences are held to discuss the patient's progress in the program and to updot© Of 
redesign various aspects of the program as necif^ary. 

New concepts, devices and programs ore Initiated by research personnel In the Krusen Center 
and then demonstrated to and cafried o^ef by the treating clinical therapists.. Coordination of 
conference sct^edules, patient activities, reiearch and clinical Ir^put are the responsibility of the 
" " clinlGai coordinator for this program and aii recofds and statistics are maintained by the clinical 
coordinator in the research center. 
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A rehabilitation ©nglneer was recently added to the arrnamentarium of this service in order to 
facllltat© the evaluation and adoptotlon of patients for environmental control systems, non-VTCal 
communication aids and modifications or innovation In the area of sensory augmented feedback 
systems and other kinds of equipment. The engineer is brought into the clinical plctufe through the 
clinical staff and makes suggestions and designs which are recommended to the staff. Prescrip- 
tions are ultimately provided by the attending physician in consultation with the entire treating staff. 

FINDINGS TO DATE: The routine evaluation of every patient by the multiple laboratories connected with th© 
Kfusen Center has been found to be generally nonproductive in the clinical sense, Patients are 
©valuated by Individual loboratorles, but It has bean found more useful to evaluate particular 
problems that the patients have by those laboratories that can provide specific information which 
has Immediate clinical relevance. 

Evaluations based on clinical needs rather than routine multllaboratofy evaluation. In a generol 
way. have been most helpful. The ovailobillty of a clinical rehabilitation engineer who is specifi- 
cally concemed with seivlces for patients has proved to be of invaluable assistance in a very short 
period of lime, ingfneering input has Increased the efficiency of obtaining, modltylng, or develop- 
ing devices to increase the functional capabilities of leverely disabled patients. The presence of 
the clinical engineer has also relieved medical and allied health sciences personnel from the 
necessity of trying to solve problems that are not within their normal scope of practice. 
Weekly conferences hove been a consistenr teature of this program. The alms of these confer- 
ences are to disseminate new concepts about devices and training techniques to the clinical staff 
and to the resident physician staff. Guest speokem have been invited and penonnel from Krusen 
who have completed research In specific oreas have made presentations to this audience, In 
general this function Is publicized throi 3ut the entire departmen? of rehabilitation medicine and 
has been very well attended by a loi numbgr of clinical pemonnel of all backgrounds and 
training. Specific emphasis has been placed on updating the knowledge of resident physicians in 
rehabilitation with the long term view of influencing their rehabilitation practice. 
Concepts of environmentol control systemi, functional electrical stimulation systems and non- 
vocal communication systems have been emphasized to this group as well as to the clinical staff 
OS a whole. 

Gait Journal Club has been added as a regular feature, Weekly clinical rounds, open to all RTC 
and hospital staff, are also held on the Mods-I Demonstration Rehabilitation Service, 

APPLICABILITY: Coordination of research and clinical teams in conjunation with clinical engineering 
services has provided increasea ifflciency In treating a population of severely disabled patients. It 
Is noted that familiarity with newer devices such as functional electrical stimulation as well as 
environmental control systems has Increased In the larger rehabilitation hospital setting since the 
advent of the service. In addition, a research utilization committee of the larger rehabilitation 
hospital has been functioning for more than 18 months and this committee jsspeclflccillyctiarged 
with the screening and review of new devices and concepts for specific purchase for the hospital. 
It was also rioted that rapport between cllnicai and research personnel has increased. There has 
been a freer exchange of both academic and practical Ideas which hove evolved during 
specific case management situations and has Increased the efficacy of patient treatment. Staff 
has been more willing and eager to take on the challenge of some of the more severely 
handicapped patients who can be helped through e)rfemal environmental control. 
Discharge planning and coordination of Inpatient activities with related community health service 
agencies such as the Bureau of Vc^atlonai Rehabilitation has been Initiated at an earlier period 
and has resulted In smoother transition from hospital to horn© environment. 

133 Computer Characterisiics of Patient Services 

principal investigator: E. Kv^^nyp Fh.D. 

Status: ComiJiUing 

Defes: November 1975-October 1978 

Cost: Annual $10422 Prelected Total $31,326 

m Annual $10^2 RT % of Annual Tofai 100% 

Annual Report Reference: ^13, Page 66, RH45 

OBJiCTh/E S: In order tu characterize and evaluate ^tient sefvices leading to functional recovery, a 
system must be developed to manage the abundance of infofmatlon related to patient status 
and performance. The ob^ctlves. then are: 
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1. To develop a clinically oriented system for the management of clinical research dalQ. 

2. To develop a means to construct an appropriate data base of clinical and laboratory data, 

3. To evaluafe and demonstrate the system using the resaarch utilization service, 

METHODOLOGY: The technical staff (computor and Information scie involved with this project will 
interact with the clinical and clinical research teanns to ben define the data relationships 
between testing and measurement and the data requirements for each set of evaluative tests. 
These data wi!l then be used to define the structure of the data base maintained for patients 
undergoing evaluation and care in the rehabilitation service. 

This system Is to be used, principally to help evaluate and establish relationships between 
clinical and research data. To do this, data collected and processed as a result of testing in the 
laboratory must be available to the clinician through the data management system. An organ- 
ized set of data filing structures is to be constructed for storage of all data collacted in inu 
laboratories. The file structures will be hierarchical with test data saved in the lowest or mcsr 
basic leveL and data that have resulted from analysis, saved in higher levels Through the usf of 
a common storage structure with patient ond data identifiers, a generali^^^d data mgriagermni 
system can be developed to manipulate all laboratofv data within the Center. 
A data base management system will be defined based upon current methodologies in this 
technology and using information gained from clinically oriented data base systems develop- 
ed elsewhere. 

FINDINGS TO DATE; 

1. Systems develaped ^Isewhare: Literature survey of developed systems revealed that the differ- 
ences in application and purpose have resulted in very little commonality among clinically 
oriented data base management systems, especially for compatible hardware systems, A great 
deal of useful information is available concerning the methodology of specifying and utilizing 
dota relationships. This includes specification of parameters related to the description and 
quantification of functionol performance 

2. Data Sqs© Requlremants: Conferences with clinical staff and research therapists were held to 
examine and define dato es and structures from which the data base would be constructed. 
The base level of ttie h\&n ^ally structured laboratory data base, the "experiment data file" 
was defined and Incor; ,d into alt laboratories within the Center The clinical data base 
management system w^ .e;%.i- to this data file as well as higher level analysis files. The design 
of the clinical data base ructurt can now proceed In parallel witr. the continuing development 
of the research data base. 

3. R©lationshlpfotheMulfl*Us«rCQmput@r ^^^^^^ An analysis was mod-e of the difficulties resulting 
from the implementation of this system within a multi-user computcf system that also supports 
laboratory activities and other data processing A serious problem is the ver>' limited on-line rapld^ 
access data storage facility. Only portions of a large data base can be avairdble at any one time 
with the present equipment. The addition of a magnetic tape storage facility has eliminated 
problems related to storage of stable, archival records. Data transactions to the mass storage 
devices can excessively burden other data processing activities and laboratory data acquisition, 
because of the type of equip me "it cva liable. 

4. D©v©lopment Of the Clinical ReseQreh Informaflon ManQgement Sysfem (CRIMS): Although this 
system was designed around the specific requirements of the research utilization seMce. CRIMS' 
functionality is that of a generalized data management syster n. CRIMS is a set of computer pro- 
grams and languages that acquire data, organize the data for storaga store and retrieve records, 
maintain data flies, process user queries and other commands to the system, and transmit and 
display retrieved data, User commands are English acronyms, and CRIMS requlfes only that the 
user be familiar with the languag© of the data base management processor. 

APPLICABILITY: In o program such as the M^el Rehabilitation SeMce, the number of tests and therapy 
programs Is Increase to Include nev/ concepfi and procedures, vast amounts of data become 
available for analysis of patient function. This system would provide a summarization of functional 
performanca (and thus jmprovement). This would reflect on the relationship between therapy 
programs and the rorte or level of recover. Quantlflcatlon of ^notional analysis is critical for 
objective evaluation of ©ffectlveneis and irfliizatlon of new rehabilitation concepts or procedurfcfS. 
— ^ This Is true for evaluation procedures develo^d within and outitde the Center, 
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The avallablljiy of all clinical data related to a particular patient assures the clinical research 
groups that they have all necessary Information to ©valgate the affects of other programs or 
therapy on the plants that they am n Bating. This is necessary to evaluate the efficacy and utHit^/ of 
a particular rennedlation pr^rarn. 

134 Clinical Classification and Functional Prediction: A Study 
of the Stroke Population 

Principcil investigator: S. Bampton, B J, 

Status: Continuing 

Dates: Novemi^f i975-Qcl0bef 1978 

Cost: Annual $35,173 Projected Total $105,519 

RT Annuo! S3S,1 73 RT % Of Annual Total 1 00% 

Annual Report Referenoe: ^13 Pag« 75, M49 

OBJECTIVES: To develop an assessment ond characterization methodology on the basis of findings 
presented by patlenfe. The central concefn of the methodology Is the motor expre^ion (perfor- 
manoe) ability of patients having central nervous system disease, 

METHODOLOGY: The methodology mos* simply described borrows from the Cronbach* expression. AX1 L 
where patient aptitudes arecorh^MOted with treatment interaction. Aptitude in this Instance Is to be 
regarded as any characteristic of the patient which Ihteracts with treatment 
When reliability issues of the methods ore satisfied, observations and correlations will be mode 
among post stroke and other lultabl© neurologlcally disabled patients. These patients will be 
treated using functional eiectrjoai stimulation, for Instance, and their summon characteristic^ will 
b© reviewed In accordance with '?helr outcome distribution. 

FINDINGS TO DATE: The evaluation profile to be administered pre-theropeutlcally is Selng developed. 
Areas to be evaluated eg motor, senary, have been defined and specific tests v^lthln each area 
are being collected or developed. 

APPLICABILriV: A number of cllnlcahfunctional tests were developed that are being uied by physical 
and occupational therapists In the Center to derive a summary deschpfion of an individual 
patient's status. This description has proved to be of s^lue In pre- and post4herapy evalgatlons. 
Among the number of tests, the obsefvatlonal gait analysis was selected for further developnnent. 
Th Is development centered on Improving Interratef reliability in order to enhance test objectivity 
and usefulness. Standard forms were developed to support th© procedure and to icor© the 
ob^rvations. 



* Cronbach, L J. Beyond the Two Disciplines of Scientific Psychology. In: Stmenlng. E L, and Guftentag, M. 
(eds) Handbook of ivaluotlon Researoh, toge Publications, Beverly Hills, Calif., 1976. 



135 Ambulatory Monitoring Laboratory for Rehabilitation Medicine 



Frinolpal Investigator: 

Status: 

Dafds: 

Cost: 

Annuol Report Ref#r@nee: 



A.W. Monster, Ph.D. 
Conflnuing 

Novembei 1977-Oetobar 1980 

Annual 141^^34 
RT Annual $61^34 

#13, Page lOI.RHaa 



Proiected Total $163,700 
RT% of Annual Total 100% 



OBJECTIVES: 

1. To demonstrate th© routine clinical use of ambulatory monitors for a number of well defined 
assessnnent problems, (e.g., relation between physical activity and cardiac symptoms osobsefv- 
ed In EKG> 
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2. To test thie utility of a number of ambuiatcry transducer systems, recofding systems, and analysis 
methods for a second (less welhdefined) group of assessment problems (ag„ the description of 
the obligatory synergy response in sfroke patients). 

3. To develop a prototy^pa ambulatory monitoring loboratofy, organized as on ©valuation service, 
for both inpatients and outpatients, 

METHODOLOGY- The patient carries a miniature multi-(2'4) channel tape recorder on a waist belt. 
Commercially available recorder (Avionics, Medilog) are appfoxirnately the size of a desk 
calendar and weigh one to one and one half pounds. The recorder is connected to one or more 
transducers (e.g., electrcdei accelerometers. etc.) through signal conditioners placed within 
the recorder unit. The transducers monitor physiological variables such as muscular acttvitv, 
the electrocardiogram, and biomechanlcQl parameters. Interference with normal functional 
activities is minimal. Typically, a recording is continued for 8-24 hours, after which the fape is 
removed. The tape is then played back, on a separate tape scanner, at 25 to 60 rimes the 
recording speed. The computed data analysis is printed out on a high speed printer, using 41 
standardized format By maintaining a record of successive recording on one patient □swell as 
a library of normal reference data, comparative evaiuations can be made. 

FINDINGS TO DATE: The following was accomplished during the first yean 

1 A diagnostic ICG scanner was developed for airhythmia detection in 24 hour ECG tapes. A 
cooperative project was undertaken with Albert Einstein fvlsdical Center Cardiology Department 
for patient referral and evaluation, The highly automated scanner can complete data reduction 
of 24 hour tapes of moderate arrhythmia activity In less than one hour. Results were presented 
at the Conference on "Computers In Cardiol^y/' in September 1978. 

2. Muscle activity patterns were studied in a number of functionally'linked muscle pairs in 1 2 normal 
^^'-^ales. A number of EMG parameters correlated significantly wiih muscle fiber type distribution. 
The average duration of contraction was directly related to the percent of Type I fibers (Science 
Vol. 200. 21:314^317. 1978). 

3. A scanning system was developed for evaluation of biofeedback therapy for postural stability 
training of cerebral palsy chlldrea Data from 6 patients have been analyzed. The data have 
provided encouragement that an-ibulatofy monitoring may place this type of long-term thefapy 
on a more scientific evaluation basis, 

4. A number of studies were und&rsaken to ©valuote the utih?y of blood-oxygen transducers for 
ambulatory purpo^s. Different compromises will be examined In a followup study on a group of 
pulmonary rehabilitation patients. 

5. Results from several of the above studies are being used in the development of i/ more general 
4^channel cardiopulmanaiv scanning system to be used asanambulatofy monltCrinQ pfototype, 

APPLICABILITY: The ulitmate goal of the rehabilitation process is to enable patients to perform at their 
highest attainable functional leveL However, present evaluation methods rarely aim to estab- 
lish whether this goal is reached during every day activities under diverse environmental condi- 
tions. Ambulatory monitoring provides a new and potentially powerful approach to problems of 
patient-status evaluatior This apprwch is highly cost-etectiva, as it is directed toward out- 
patients and non-hospitonzatlon. New methods require effective and convincing demonstiation 
before they can be integrated within the routine repertoire of clinical evaluation methods. This 
project is designed to demonstrate the contributions that on ombuiatofy monitoring laborotory 
can make to the rehabilitation process. 
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Ptyetiesoelal, Veeotlensl and Psrfortnsnee Capability Studies 
In S«v«r« Dltabliltiet 

The rehabilltaHon outcome of the severely disabled wtileh is dependent on the 
interrelated areas of psychosocial, vocational and performance capability factors. 
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PROJiCT TiTLiS iY FY 1976 STATUS 



COMPLETED 



AiSTWCT NO, 



Family Factors in the Recurranca and Maintenance of 

Alcohollsnri and Other Chronic Disabilities ($ J. Wolin, M,D.) _ . . , 136 

Job Development and Enhanced Productivity for Severely 

Disabled Perions (Job Development Laboratory) 

(K Mallik, M.S,. M/TecK) ,,137 

Project Access (PJ, Verhoven, Re.D.) ,138 

A Pilot Project: Stroke in the Young (G.R Mollnari, , _ 139 



The Vocational Potential of iSRD Patients through Analysis 

of the Relationships beh^een the Medical Factors of ESRD 
and Alternative Job Placement Strategies (Former Title: 
SR-9: Clinical Cornrionent: and SR-10: Vocational 

Component) (/ 1. Parrish, M.D,) = , . _ . , ,140 

The Role of Family in Institutional Rehabilitation of Clients 

wilh Behavioral and Physical Disabilities (D. Reiss. IVI,D,) , 141 



Post-Coronary Group/ Exercise Therapy Study (rormer Title; 
Rehabilitation of the Disabled Post-Myocardlal Infarct 
Patient: Controlled Trial of Supervised Exercise vs. 

©roup Counsaling) (PA Gorman, M.D, ) , .142 

Identification of Communication Deficits In Patients wifh 
Right Cerebral Hemisphere Damage 

(RS, Myers, MA, CCC.) .143 



CONTINUING 



NEW 



DISCONTINUED 



Rehabilitation Potential of Stroke Patients as a Furictlon 
of Cerebral LeslonS, Visualized by Computerized 
Tfansaxlal Tomogrophy and Cerebral Blood Flow Patterns 
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136 Family Factors In the Recurrence and Maintenance of 
Alcoholism and Other Chronic Dlsablltles 

Prlnolpcil Investlgaton Stevtn J. Wolin, M.D. 

Itatus: CQmpleted 

Datas^ July 1973 August 1977 

Cost: Annual $57,12646 Projected Total $250,000 

RT Annual $7,506.14 RT % of Annual Total 14% 

Annual Report Wfertnc©: ^^13, Pag© 34. R'37 



OBJECTIVES: The obl^sdivs of our initial study has been to distinguish two groups of families— those who 
transnnit pfc^>iem drinking and those who do not based on a specific factor in th© Internal life of 
those familias, The transmitter group of families is characterized by alcohol abuse In both parental 
and offspring generations; the rK^n-trar^smltter families by such drinking only In the parent genera- 
tion 

The factor under study is designated the '^subsumptlveness of alcohol abuse rituals In ""vmliy life/' 
fhts is defined as the extent to which specific Interoctional behaviors (rituals) and fam)iy legends 
(myths) involving alcohol abuse have been Incorporated, or subsumedi into normal patterns of 
daily life. In those families where incorporation has occurred we have hypothesized that a greater 
frequency of olcohol abuse tronsml^lon would occur into the children's generation than In tt\osa 
families whera alcohol abuse remained distinctive, that Is, outside the normal rituals and myths of 
the family, 

The initial project has produced preliminary data which Is ve^ promising. Although our findings are 
thus far extrapoiared from Interview data reduction, it is clear that transmitter families am different 
from non-transmitters with regard to the Interior life of the origin tamlly. olono tn^ llres thcrt' we have 
suggested by tti© subsumption-dlstlnctlve variable. These tentative fli^i^ "ed upon the 

first nineteen families studied, snow an unmistakable prepondernnc ..vlor around 

alcohol abuse during the children's growth years in the transmitterf^^ ... .ngthemasa 

group from the non-transmitter families, 

Our objectives for the final year of this Initial project have bean fourfold: 

1. Completion of interviewing of twenty-eight families using structured Interview format, 

2. Preparation of "blinded" dossiers of each family with information removed as to children's drink- 
ing behavior. 

3. Development of a coding manual for the final ratings of family ritual in each life area and sub- 
sumptlveness of oicoholism. 

4. Submission of on application for separate funding for a "second generation" alcohoiism projecf 
which will further refine th© two variables of subsumptiven6ss and family identity. 



METHODOLOGY: In this section we will describe the proposed eKtenslon of this intergeneratlon Research 
technique, the ^ilot Stroke Study Phase. We will review the ontlcl^ed subject population. 
Instrument 1o be piloted for feasibility and appropriateness* and the likely methods of data 
analysis for the forthcoming work. 

The new phase might well be labeled ''An Investigcrtion of family barrier to the optimum rehabilita- 
tion of tne itroke victim," The family factof^ under Investigation can be divided Into two categoriei 
— 1) fdotors which emerge from the family's patt hlftery and predetermine the patient's pr^ress, 
and 2) factom which emerge from the family's eurrMMnteraetlonal pattomi which provide a 
similar psychosocial barrier, 

The itudy will collect data in these No areas using separate Instruments. At their completion the 
data will be combined to provide a- comprehensive and reliable assesament of the relations 
between the CVA patient and his/her famliy environment. As these psychosocial barriers are 
Isolated and corieloted with actual rehabilitation efforts high risk families will benefit from the 
specific farnily focus provided by our approach. " ~ 
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The total usable IntQNm^^ rromni^^^^j md f&ported in Annual Pfogress Report ^13 were; 

Fa f hers 2c* 
Mothers 26 
Children 63 



115 X 2 230 

FINDINGS TO DATE: 

1 Coding Manual and Rating PrMedurss: PreMfotion of instructions for the blinded rating proce- 
dure was a nnajor task during FY1978. The final :V1anual and Rating Form for data analysis are 
complated. 

2, Finding and Final Report: Blinded rater codings were completed as of 0/1/77 on all families 
Redgctlon and analysis of data is undenA/ay and scheduled for completion by December 1977 
A final report will be forthcoming. 

3. Initiation of Further Work on AJcaholIsm Transmission: have observed that the selection of a 
particular spoum combined with the nature of the .irlgin family environment are two factor 
which relate to the development of alcohol abuse in adulthood. This second variable we hove 
termed the selection of a family Identity. To study these two variables further we have received 
funds from the National Institute on Alcohol Abuse and Alcoholism for work which will examine 
families with married children who have on alcoholic parent in an attempt ?o predict the children 
at high and low risk based upon origin family type and spouse selection. 

APPLICABILHV: This v-v .< has a special applicability and relevance to the rehabilitation of the 

chronically alcoholic fonniiy, ie. the family repeating patterns which will support and main- 
tain problem drinking over generations. Rehabilitation in this Instance becomes intertwined 
with prevention sine© the Interruption of patterns of transmission will rehabilitate the current 
nuclear family while it prevents future generotlon's disability. To achieve this goal however, 
this work requires coniidarable refinement: validation of the basic concepts of rituoL sub- 
sumptlveness and family identity through additional studies, such as our "within family" 
study beginning 9/77; and use of these concepts In techniques of intervention, principally 
family therapy. We look forward to these results as long-term objectives, highly relevant In 
alcaholism rehabilitation. 

137 Job DaY©lopm©nt and Enhanced Productivity for Severely 
Disabled Persons (Job Development Laboratory) 

Principal Invsstlgatar: Kollsankar Malllk. M J.. M. Tech. 

Status: Completed 

Dotesi September 1974-february 1978 

i^nual W^M^A^ Projeeted Total 1360,000 

m Annual $63,8.^8 J8 RT % of Annual Total 76% 

Annual Report Reference: #13. Page 124, (Ml) 

OBJECTIViS: 

1. To increase employrnent and placement of severely handicapped per^ns by Increasing tlielr 
capacity to perform a wider ronge of those physical tasks o^lnarily associate with informotion 
handling Jobs; 

2. To reduc© baniej^ to employment, loteral and upward mobility, and training for more appropriate 
and SQrtltfyIng wark, and to reduce the costly restructuring of Jc^s for the severely disabled; 

3. To Improve and Increase through low-cost technologlcol methodology the productivity, veraatjiity 
and adaptability of severely disabled pereons presently employed in information Jobs or In Jobs 
where Infomnatlon handling Is a crfilcal subtask- 
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4, To Insure and enhance stability by (ncreailng productivity and thereby, to gain a better return of 

th© original rehabillfation Investment dollar; 
1 To list th© Job tasks uncovered and to describe their solutions In cost /benetit terms so that general 

applications can be made to Jobs and job groups: 

6. To d©monstr*tjfH^ the utilization of th© project's results through their application to federal govern- 
rr!jnt agencies; 

7. To advance presently employ leverely disabled persons along the ennployment ladder and to 
open up Jobs In private Industry and government, 

METHODOLOGV: Following the selection of severely disabled clients, Jobs will be selected, developed, 
and analyzed for the clients. All clients will be evaluated to determine thelrfunctlonal. psychologi- 
cal, and cognitive abilities, Clients and jobs will then be matched and. as necessary, modiflca- 
tions and adaptations in the job and wort< situation will be mode through bioenglneering. This will 
Involv© the prescription, design, construction, and fitting of adaptive aids and environmental 
modifications. The productivity of the wooers will be analyzed ond a cost/benefit study carried 
out; fDllowing this a final report will be released. 

FINDINGS TO DATE: Through research and the development of an innovative on-site and homebound 
placement model, the project has demonstrated the competitive and Job productivity capacities 
of severely disabled persons who, otherwise, are considered Infsaslble for conventional rehabilita- 
tion by stote departrnents of vocational rehabilitation. 

Findings Indicate conciusivaly that: 
1 Infornngtlon handling jobs are weil suited for a severely dlicibled population. 

2. Low cost technology can enhance the capacity cf ^verely disabled persons to perform tasks 
associated with information handling jobs. 

3, A multidlscipllnary team approach towards placement of the severely diwblad will esult In 
increased quality employment of severely disabled persons= 

APPLICABILITY: The research findings Indicate that rehabilitation money Invesl^ in the Job placement 
process for severely disabled perwm are cost-effective and result In -sompetltive earnings for 
clients and job stability. The project's outcome should influence change of emplayer's attitudes 
towards hiring severely disabled ^mons. 

Rehabilitation facllj/ies can Lrtlllie these techniques Qobs devaiopment, job training, client 
analysis, job-client matching. Job tasks modifications and Job re-engln^^erlng) to place severely 
disabled cilents. Potential employers can '.rfllize many of these resources to implement the Affirma- 
tive Action Program for hiring the disablod. 



138 Projact Access 



principal Invasfigator: 

Status: 

Pates: 

Cost: 

Annual Report Refdrt^nct: 



Pefgr J. Verhovan. Rt^, 
Completed 

Septembar i?74-F©bsuar/i97a 

Annuai $128492^1 
RT Annual $126492.01 

#13, Pag© 174, SR^ 



Prolected Total $200flOO 
RT % of Annua! Total 100% 



OBJECTIVES; 
I 



To ©stabllsh and demonitrat© the effectiveness of an accessibility advocacy within the struc- 
ture of a cit^/space VR agency, with the function of repreienting the accesilblHty Interests of 
ttie VR client to both government and pflvcrfe sectofi. 

To determine and demonitrate with actual bulldlng[s] and tfan^^artaiion lystems, reali^lc, 
low coit approachei to utilizing accessibility technology which can be drawn from &M\t\q 
cifv reioyrces. 

To dav©i(^ and establish ongoing consumer In;^ mci^hanliin p'^ovldli tg a consumer voice on 
accossibnlly Issues, 

To dfi'V^I^ and estnnlish a community resc»urc© Bupported, contihu'oui mechanlim of Identify- 
ing acca^lbj^ buildings and tiansportatlon systems. 

Tod£'YA|op d realistic, tosg-rang© clty-wlds ar:;Qesslbl|ity ^rfotegy aid Irnplf niontatlon plan, 
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t. To document processes and results of the advocacy for dissemination to other VR agencies for 
posaibi© adoption into the ©xlsting agrnoy structures, 
METHODOLOGY: Within th© goals and sco^ of Project Access, the Deportment of Human Resources of the 
District of Columbia Government serves as subcontractor to RT-9. A staff of three is proposed to 
consist of a Project CTOrdlnotor, Architectufal Specialist.: and an Adminlslfafive Assistant to 
provide full time presence and technical authority to deal with accessibility r rcalon^. The acces- 
sibility advocacy will be located under the direct administrative control of tne CH&i ot the Bureau 
of Rehab, Services with operational responsibilities to the Moyor's Con jn^n.^^^ ,jn fne Handicap- 
ped, 

Selected building sites will be identified and modified to serv© as live models for what con be 
accomplished, Emphasis on this demonstfatlon vyiii be plac^ on selection of areas where 
relatively simple, low^cost modifiaatir?n% will result in accessibility. Impact studies will be con- 
ducted to as^ss the vocational cm^^v ->3nt impact of the modlflcatlons. Th"^ data will be utilized 
In developing cost benefit ration:;- - i^;arrler removal, 

A transportation accessibility pro, :f;^5? i^y '1 also be Initiated to dennonstrate the utility end cost 
benefit of e)clsting system adjustr-^^irvs - Mct studies will also be conducted. Selection of these 
target projects will be based on th.^^r y^^A^:^ and ^tenfial to enhance vocational opportunities^ 
Using existing disabled consumer organizafional structures, the accesilbllity advocate will at- 
tempt to develop a formalized linkage between consumer and the city government by creating a 
permanent, executive level forum through which the disabled themselves can function as a 
monitoring Q"c>up. 

A printing of a revised, second edition of the guidebOTk, AaQtss Washington, is planned. Since 
this kind of book Is in need of constant updating, an attempt will be made to develce on ongoing 
mechanism for advising the community of accessible facilities. The accessibility advocate will 
develop a comprehensive, reaiistic long-range plan for accessibility in the city which will sen/e to 
priorltlie actual projects so that areas with the greatest potential impact are addressed first. The 
plan should also serve as a coordinating vehicle to prevent counter-productive activity, 
Project progre^ and continuity will be monitored by a select committee chosen by the Chief of 
Special Centers, RSA. and chaired by him. The committee will meet at least quarterly to review 
progress and evaluate performance, A formal written interim progress report will be delivered at 
each meeting for review by the committee, 
FINDINGS TO DATE: The guidebook, Ago«is WMhingtAn, was published In February, 1976. The initial 
printing amounted to 10,000 copies, of which nearly all hove been distributed. Plans are being 
formulated for a revised second edition and a printing of another 10,000 coples> 
Project staff designed and produced a brochure to create visibility for the project and availability 
of resources, expertise and technical assistance to Individuals, consumer groups and federal 
agencies Interested in environmental free architecture and assistance In hiring the handicapped. 
Due to difficulties in hiring staff for the District of Columbia Government subcontract. Project Access 
was inactive during part of Fiscal 1976 and during part of Fiscal 1977. Staffing was completed and 
the project reactivated, effective 3/01/77. 

The completion date for this project will be February 28, 1978. At its conclusion the project will 
hove produced the following deliverables: 

a. A systems model for Increasing employment for the phv^ically handicapped through the elimina- 
tion of architectural barrlere. 

b A ^item tor planning and Implementing specialized traniportatlon »r/ices to handlcaDped 
clients. 

c. A guidebook on the status of accessibility of a variety of facilities and bulidings for the physically 
handicapped, ^ r r 

d. A pubiication, in tabloid, for handicapped consumers and advocacy groups to assist in employ- 
ment opportunities through the removal of architectural barrlors. 

APPLICABIUTY: Success in vocational rehabilitation can often be denied through lack of occeMlbllity. The 
problem of accessibility Is well rec^nlied and documenfed In the rehabilitation community. For 
the District of Columbia Bureau of Rehab. Services, it is a cajclal issue This project will attempt to 
adorer the srciaL economic, attltudlnal and legal barriers that inhibit the Implementation of 
acce^ibillty In the District of Columbia. 

Vocational, social and psychological rehabilitation will be enhanced and hastened If the primary 
goals of this pp'ect can be achieved. Th© identlflcatlon and removal of architectural baniers 
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along with availability of a comprehensive guide to accessible faciiltif^ will open new horizons for 
p^ficns formerty restricted In their activities. 

139 A Pilot Project: Strok© In ttie Young 



Prtnelpal Investigator: G.F. Molinari, M.D, 

Sfatui: Completdd 

Dafei^ D^emb#r 1976- January ^978 

Cast: Annual $67,121.16 Ffojecfed Tatal $81,364 

m Annual $53,88148 RT % ©f ^^nual Total 8Q% 

^nual Repart Rsferenee; #13, Page 185, SR4 

OBJECTIVES: 



I Identify objective anatomicaL physloioglcaL and neuropsychoioglcol variables cote'buting to the 
vocational and rehabilitative potential In younger stroke patients, 

2. Determine the validity and reliability of the EMI scan, the cortical evoked reiponse, and classical 
standardized aphaslo testing, and quantitative psychological a^esgments as indicator of the 
anatomicaL physiologicaK ond psychological substrates of vocational rehabilitation. 

3. Develop a pfotocol u^ing th© t ust sensitive, reproducible, and reliable of these paranneterB for a 
standard evaluation procedure and progress monitoring tool for rwabilitation programs targeted 
at vocotionoi and avocaflonal ir dependence. 

4. Disseminate the information accumulated In this pilot pfojMt on the irtillty of these **state of the art" 
parameters In assassnnent of vocoftlonal rehabliltotlon by offering a seminar on "Anatonnlcal. 
PhysiologicaL and Psychological Bubitrates of Vocational Rehab riitation/' 

5. Publication of a monograph targetmli at vocational counselors indicating the utility, desirability, 
and availaoility of these paranneters In assessment of pr^nosi^ and eventual outcome of rehabili- 
tation of tt># younger itrol<B patient, 

METHODOLOaV; 

1. Data gathered will Include [a] basic clinical variables for Identification of site and size of neurolog- 
ical Insult, including all the clinical signs and symptoms reputed to have prognostic or c'lagnostic 
value, and (b) EMI scans, electrophyslologica! studies (cortical evoked response), speech evalua- 
tions or neuropsyoh^logleQl tests as Indicated clinicaliy. Test p/orameters will be collated with 
clinical signs md r/ymptoms art at least three points in the natural history of each patient's illness; 
initially, at thw months, and at six months, 

2. ^ Each patient hov© presenting siyris and symptoms recorded. An initial EMI scan Is routinely 

perfofmed on all ^rok© patient entering the G.W.U. Comprehensive Stroke Care program, Thh has 
now become a "state of the art" diagnostlo service for such i^tm^ patients, and although data 
obtained from the initial EMI scon may be used In the study, Its primary pu^se Is patient service 
and is not to be purchased by th© research program, A repeat EMI scan win be obtained at three 
months, which will be obtained for investigational purposes and should be at no expense to the 
paW&Di The EMI scan at three months, based on wf previous work on this study, will accurately 
represent the reslduai leiion itself and Is rTOfprocal, the anatomical substrate for rehabilitation. 

3. Cortical evoked responds already In research development, sponsored by the Rehabilitation 
Research and Training Canter, will be at no expense to the patient 

4. In right hemlpleglc patients Initial evalufjtlon by speech pathologists will be obtained at a point In 
the course of the illne^ If and when clinically indicated, arid will be considered a patient se. vice to 
be used In Initial diagnosis. Similarly, In left hemlpleQic patients, neuropsychological testing, 
including the specific tests for nondominant heml^^here ^nctionlng, will be obtain^ for diagnos- 
tic purposes as a ssivlce to potltnts. Both fypes of neuiopsychologlcal evaluation v;jli be obtained 
In any Individual patient oniy if there Is evidence of bilofera'. ^^slor ? or a histoiy of a previous stroke. 
However, as an invtstlgatlonal parameter, either the comprehs:inslv© speech evaluation or the 
piychologlcal testihg will be repeated at six montt^s for ccf^^tatlon with performance in the 
vocational rehabllltcrtlon program and for correlation with the anatomical and physiological 
variables obtained earlier In the course 

- 5. Patients referred from other hospitals directly to the rehabilitative progrqm late in the course of their 
Illness OS oirt^lents vil\\ have one each of the following test parameters: (a) EMI scan (If not 
prevloualy performed and available), (b) auditory/visual and/or sotr.atosenio^ cortical evoked 
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responia, and (c) either speech and language ev^aluation or comprshensiv© psychological 
testing. 

6, BasM on our analysis of dennography in the firet nine months of operation of the project '^Prognostic 
Value of Computerized Axiallzed Tomography In Stroke Patients" a minimum number of thirty 
patients under the cge of 56 will b© comprehensively evaluated during tills one year project. 

7, Based on analysis of the data obtained on the^ thirty patients In this pilot project, the provisional 
protocol will be reviewed, the reJioblilfy and validif/ of Individual test parameters will be rtanei- 
sed, and a standard protocol will be develDped for trial as a standard clinical tool for quantitative 
assessment of the onotomicaL physiological and psychological substrates of vocatlona I training in 
younger stroke victims for use in the G.W.U. Rehabilitation Research and Training program and 
other affiliated comprehensive rehabilitation programs. 

8, As lltti© vocoiional and av^otlonal □ppllcatlon of stroke research Is pressntly utilized, and these 
oreci are particularly Impalontto stroke In the young, the Job Development Laboratory*! involve- 
ment will be dirwted at this level of stroke rehabilitation. In conjunction with thefapy and testing 
most sensitive and applicable to employablllty of stroke patients [La. speech therapy, activities of 
daily living, occupational therapy, physical therapy, c;r;ifnputerized axial tomogfaphy, cortical 
evoked response, clo^ical standardlied aphasia imtng. and quantitative psychological as- 
sessments). Loborato^ staff will utilize supplementary imping to complete the voccftionol profile. 
These tests may include perceptual and functional evaluations and pre^vocotlonal testing as 
necessary, This testing and ©valuation battery will bs r.^rfomned with approKlmcrfely twenty 
young medically-stable stroke patients through medical referraL 

Integration of medical, therapeutic, and vocational f^!'i4. as well as the devtlapment of Cnteria for 
Interpretation of evaluated results, will form the lor a quantitative employablllty system to 
evaluate cliant vocational potentlof. 

Drawing upm t^B Job Development Loborator/'s i?XrD©rlences in the areas of job development, 
job-task analysis, and job-client matching, target vocational areas will be analysed relative to 
levels of cognitive and physical functioning. 

Through correlation of Job Ta^ Anaiysls and CLanr Functional Levels, mme areas of ajnctlonol 
adaptation may be Indicated. Ihmm may Include testing equipment as well as functional aids. 
Subsequent to this first year of research. Implementation utilizing the quantitative employablllfy 
syste*^- In a vocational placement setting will be demonstrated contingent on future findings. 

^^gD'NQS T-r- VA^E Cllncal Conftpcnenf: Ten months of data collection produced annualized accession 
C:3^m ^ 23 cases/year from the Neurology ConFut^ation Service end another 24 cases/year 
adn,irt©d directly for neurological care, oil 47 of whom met rh© arbitrary criterion of age 65 or 
lass. If t^a definition of *^stroke In the young" were to be liberalized to "stroke among the actively 
employed and homemakeii'Mndependentof age, the nunnber would double toapproxlnnatejy 
100 patients/year. Another bios identified vt^lch reduced the number meeting the e)cfant age 
criterion was the fact that only three cases of subarachnoid hemorrhage in young persons were ' 
brought to the attention of the Investigators; since this diagnosis is usually mad© In the ©rner- 
gency room by prompt CAT^con evaluation prior to lumbar puncture, patients In whom this 
common cause of strobe In the young Is diagnosed are admitted directly for neurosurgical 
treatment 

The characteriitics of the patient population were as follov^: two patients with occlusive 
cerebrovascular lesions vvere under age 20; both were males. The predicted cluster of thiom- 
boembolic strokes in women taking contraceptive hormones, was obiefved (approxlfnotely 
25% of cases). Hypertensive intraparenchymol hemmorrhages in young Blacks of both sexes 
accounted for 35% of cases with Black males having a slightly higher incidence than femalei 
Suiptct^ Illicit substance abuse occurred only twice, both In males, on© Caucasian and on© 
Black, The remainder, (approximately 35%) constituted a pot-pourri of etiologies Includtng 
rheumatic heart disease, ortherosclerotlc hmrf disease, spontaneous brain hemorfhages in 
younger hypertensive whites of either mx, and a large population of thromboimbollc phen^ 
omena in pefsons in whom no etiology could be found. Absolut© numbers of Instances In each 
catego^ are small (total number 47) and therefore percentages tend to mislead because they 
inflate very small cella in the data. Trends only are considered reliable, however, and despite 
the conspicuously lev,' Incidence of illicit drug abusers estimates mad© by retrospective analysis 
one year ago are confirmed. 

In general, functional recovery after stroke was spontaneous and to a high level in r^ost patients 
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in tha age Qroup Ufider i}B, 

CAT scans ihov;#d a preponderance of lesions in subcoftlcdi structures of the brain. Both 
ischemic arid hemorrhagic lesioni generally spared cortex except in very evident cases of 
embolism from prima^ diseai© of the heart. Noriethelesi. aphasia was an early transient 
iymptom and sign in most patients with left htmisphere lesions, but CAT scan Iwalization 
indicated a deep vascular territory of involvement. 

Despite comprehensive medical evaluations in each case, approximately 25% of young stroke 
patients hov© no detectobh^ etiology for their di^se. 

Psychosoolal Component 

a. Rewards In stroke favor those who remain **sick*' as '^th certain other chronic diseases. Specific 
examples encountered during this project tnclu^^^' 

— Contemplation of an actual pro^c^'tion rif ms.^ocUcQ litigation 

— Premorbid Job dissatisfactbn; illne^t : -^nts t-^ts option of medical disability retirement 

— Reactive depression 

b. younger patients often utilize? DINIAL m tuajor defense mechanism. Reinforced by spontaneous 
and Ngh quality recoven^, many unconsciously or consciously Ignore the high risk category In 
which first stroke places them. 

c. Physician insecurity in cases in which diagnosis is unknown. Patients are often preoccupied with 
uncertainty of prognosis for recurrence, i^cgrate diagnosis is required for formulating appropriate 
plans for Terfiary PT#y©ntlon. spec^ficQlh^ pravenHOn of recurrence, Patients confronted with their 
own vulnerability by premature illness may seek second opinions; if no clearer prosprct^is isforth- 
coming from health core delivsr^ system, patients may then resort to de^oridency and depressjon. 
or conversely, to DINIAL. 

d. Numerous anecdotal ©xamples may be cited of life-crises, developing or extant in r; pre-mgrtoid 
stag-B of Illness in stroke r^atients. Examples from our own prospective data tnch.j (n ) imminent 
dissOiution of family in a 15 year old boy who developed stroke after occidental blow' to the neck 
during a soccer game, at a time when the parents were contemplating divorce; (2) right hemi- 
plegia and transient aphasia in a 42 year old woman in the process of divorce who discovered a 
lump in the breast which was proven to be mallgnant^ lictiemic cerebral lesion was related to an 
ulcerated plaqu© in the carotid artery In ttie neck and was proven to have no direct medical 
relation to the recently discovered cancer (sybsequently luccessfully treated). 

Vocational Component 

1 Protocol for a functional vocational evaluarior^ for post-stroke patients has been developed, 
inciuding a bas^.^> dota form and problem-oriented recording procedure. The Functional Limitation 
Inventory was selected as the instrument to determine whether or not a subject's vocational 
prognosis has improved as the result of th© research staff's intervention^ 

2, Of the nine penons who have agreed to participate in the study, six have been rated on the 
Functional Limltotlon Inventory. Of thei© %\k a comprehensive evaluatipn hci been completed 
strategies planned for vocational improvement. Intefventlon stratr^/ " ' ''^ fq*^ range from 
selective residual skill/job matching (including Human Performar. . ^ .^ad^mill testing 
to demonstrate to an employer the post-CW ©xeftlonal cap^biHvy ^ / . job analysis, 
retraining for maxlmurn use of rasidual caF^city, loo development, ' ^^-f rehabilitation 
counseling. 

3. Vocational progress for some pfo^^ct partlcipd^^'s has consisted of: 

a One Individual has raturrirjd to v^^ork through the efforts of the research staff/ 

b. Another participant, severtly disabled by stroke and out of work for seven v^iors, is gndergoing 
one-handed t/ping training and drivers education In preparation for returning to work. 

c. A third Individual out of work for four years, has received educational, Job and drivers training 
as well as Job readiness counseling to ellmlnat© undesirable interviewing behavlon and 
attitudes, 

APPUCABILITY: To summariie, the findings are expected to provide state agency rehabilitation coun^lom 
(as well as other placement interested personnel) with a means to vocationally assess, plan, 
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counsel and place Individuals who are severely handicapped with stroke dlsabllitv> It will estab- 
lish the value and methods for reducing the haridlcappirig Impact of stroke disability through 
aforementioned techniques such as job modification and client-Job matchino, Furthernnore* 
a process not only for functional assessment and for identifying counseling issues, but also for 
training counselors In vjork with stroke-disabled persons will be established, All of these factors 
will provide the means foritote agencies toconnply with legisiativ© mandates and better lerv© 
the severely handlcopped population. 

While this project applies approaches long utilized by physical rehabilitation to the vocationai 
rehabilitation of this disability group, it will Impact on seMce delivery by establishing the need for 
specialists In Job modification and redesign to be included in the seMce delivery system for 
this group. 

The results of this study will also: 

a. provide an improved understanding of stroke in the work-age population; 

b. demonstrate methods to reduce functional deficits; 

c. test the application to a stroke-disabled population of a research instrument for appraising voca- 
tional diagnosis and for identifying counteling issues; 

d. devise and test a probiem-soMng protTCOl for appraising and enhancing vocational prognosis 
and for managing the vocatlorial rehabilitation of stroke patients; and 

e. training area rehabilitation counselors in vocational rehabilitation planning, management, and 
intervention for the young person disabled by stroke. 

This research Is, finally, expected to result in Increased training and placement opportunities for 
individuals disabled by stroke, as well as to provide the means fortrolnlng rehabilitation counse- 
lors to work more effectively with this disability group, 

140 The Vocationai Potential of iSRD Patients Through 
Analysis of the Rdlationshlps Between the Medical 
Factors of iSRD and Aiternative Job Placement Strategies 
(Former Title- Clinical Component: andSR-lO^ 
Vocational Component) 

Frincipal InvestigafQr: Alvln 1. Parriihi M>D. 

Sfstur Cantlnuing 

Dstei: December i976-January 1979 

Cost: Annual $S6,a304§ PrQjaated T^tdl $105,746 

RT Annual $43,123 J1 RT % of Annual Total 76% 

Annua! Report Referanee: #13, Page 216, BM 

OBJECTIVES: 

This project proposes to accomplish ttie following objectives: 

1. To develop an unde^tandlng between: 

Thi© primary disias© producing End-Stage Renal Disease. 
'Medical complications a^ocloted with hemodialysis, 
Wori< toitranc© of patients undergoing chronic hemodialysis. 
Impact of dialyzing schedule and vocational f^tential. 

2. To produce, baled on the findings In Objective 1 , a protocol for aiieising vocational potentlali 
of ESRD clisnts Including strategies for: 

Restructuring clinical procedures and dialyzing scheduleito minimize negortlve vocationai 
Impacts. 

Job restructuring and modlflc^lon to accomm^ate reduced wort< tolerance and dialysis 
scheduling problerni. 

Job retraining Into vocational flelds most suited to the ESRD client population. 

3. To conduct a region-wide conference to di^mlnort© project flndingi to vocational rehabilita- 
tion counselor and ESRD clinical F^rsonnel. 
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METHODOLOGY: A group df cllints with End^Stag© Renal Oiseas© will b© studied lo that factors such as 
medical complications (tVP© and frequency) and physiological performanc© cQpabiiity can 
b© examined in relation to type of work e?(peri#nces, loss of time from work, setting of dialysis, 
family support and complicating disease, 

In the aisessmerit of parformance capability, nerve conduction time in the leg\A/ili be measured 
using a model TIC 6IVi electromyograph and exercise lasting will in© used consisting of 10 minute 
walking at 2.5 miles per hour at no grade to determine the ability of the ci ient to exert nninimQl 
octivitv. Concomitantly,- changes in serum potassium, lactate pyruvate, blood pH. blood 
pressure and respiratory rate will be monitored> 
Areas in which vocational project staff will concentrate are; 

1 Selection of realistic vocational objectives accordinfj to physical and cognitive functions; 

2. Development of short temi trolnlng prcgrams commensurate with actual emploYment opportunities; 

3. initiation of group sessions for clients and family members to promote vs/ork nnotivation; 

4. Work site enviroriment modification; 

5. Job restructuring; and 

6. Treatrrient regimens and dialysis schedules. 

FINDINGS TO DATE: Medical and Performanc© Capability Assessment A survey was begu n in December 
1 9 76 of pat ients at t he Dupont CI rde Dialysis Center jeiati ng to their dio lysis co^ 
abllify to return to work, Beginning in July 1977. physical studies were begun using the exorcise 
test to determine patient's ability to exercise for a standard period of time. The selection of 
patients was made at Dupont Circle Dialysis Unit using those individuals whophysicaHv appear- 
ed capable of undergoing the exercise test and who volunteered to take part. The procedure 
was as follows: on the morning prior to dialysis the patient had baseline deternnindtlons of blood 
pressure pulse respiration, lactic acid, lactate pyruvate, potassium and blood pH. Each indi^ 
vidual was then exercised on a treadmill, walking for 10 minutes at 2,5 miles per hour at no grade, 
At the end of the exercise, the baseline tests were repeated again, in 10 and 20 minutes, post 
e)cerclie. To date, six normal Individuals and seven patients with End^Stage Renal Disease have 
been studied. The maximum change In the values observed ore shown in Table 1 The most 
significant changes occurred in serum lactate levels and in this group of studies. 4 out of 7 
patients with f nd^Stage Renal Disease, showed a maximum increase in serunn lactate exceed- 
ing two times the standard deviation of normal individuals. In oil four of these individuals symp- 
toms developed during the test which in two. precluded the comp'etlon of tan minutes of 
exercise. Symptoms consisted of weakness and fatigue Inthe legs Jhesa individuals aisoshowed 
an Increase in potassiunn and in one individuoL a decrease In blood pH. 
It would appear from these preliminary findings that individuals undergoing maintenance 
hemcdialysis do have physical dlsobllities as manifested by their inability to exercise at a 
minimal rate, and that this Inability nnay be related to their failure to return to an active life. Two 
possibilities as to the cause may be postulated: ( 1 ) that there Is Inadaquatedialysis, resulting in 
abnormal carbohydrate metabolism, since it Is already known ^hat Individuafswith renal failure 
develop carbohydrate intolerance with elevations in serum and blood sugars and abnormal 
glucose tolerance tests, and since It has been shown in animals that this appears to be a biTCk 
in either cyclic AlVIP or ATP. It Is possible that an Inability to develop aerobic nnetabolism In the 
Kreb^s'cycle could account for the rise In serum lactate; and (2) that these Individuals are 
physically in such poor condition that they are unable to carr/ out the m%&\Q\m%, It is proposed, 
therefDra that when sufficient data is obtained, that two additional groups will be studied, 
made up of those individuals who show an Increase in serum lactote greater than twice the 
standard deviation of normal in individuals. One of these graups will hove increased dialysis 
time' the other group will undergo standard exercises to Increase their physical fitness. After a 
period of time (4^6 weeks) the tests will be repeated to see If improvement In the testi ng occurs, 

Vocsllonal Asp^ts Based on the initial analysis of first yeardata thefollowing hypotheses have 
been formuiated for continued study during the next period: 
1 . Voccftlanai eounsellng and eareef guidance during pr#-dlalyslsgnd early dlglyils will Increai© 
vocational eutcome. The Interview process revealed that only 3 clients out of 22 had knowledge 
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of avallabi© state vocational rehabilitation sefvlces, Many questions wer© also raised concerning 
kinds of Jobs which nnight bm suitable as weli as obtalnabie (n viesv of past ©xperiences. training 
and work iimitations rosuitlng from ESRD. Eoffy infefvention may slifnlnate the dQveiopnnent of 
financiai dependency and enhance wofk moflvcrtion. 

2. Skilled iSRD clients are more likely to fdmaln aGtlvely employed and/or find lultable employ- 
ment ttian nori=ikllled elleriU, An anaViis of the workir^g and non-worl<lng client populations 
indicates that th© majorltv of those presently employed aro working in positions which required 
prior vocational skill training while the majority not working are unskilled. Training programs In job 
areas lu I table for an ESRD population will bedevelopadand implerrented In testing this tiypothesis. 
hypothesis. 

3. A bio^engineerlng approaah will Inareasettie range and kind of Jobs poisible for iSRD clients by 
reducing physical ©xertlon Inherent In ffiGnyJeb taski,Norf-worklng clients with work ex^rienc© 
prior to EBRD hove reported that they are unable to return to formerjobs due to inability to perform 
certain physlcaily demanding Job taski Low cost gngineering technology will be applied In such 
cases to reduce or eliminat© fatigue experienced in performing such tasks, 

4. Financial dlsadvantagei create borriers to employrnerAt of the ESRD allanf. Under present 
legislation, financlol assistance is available to cover all diolysis reloted costs for individuals with 
extremely limited incorries^ Individuals without prior insurance coveraga working full tinne, must 
bear the burden of 20% of the dialysis cost. A systematic study of the cost of ES(?D health main- 
tenance will be conducted and overage costs tabulated, Recomnrjendations for legislative 
change and/or alternative solutions will bm investlgatecl to alleviate this financial inhibition to 
return to or begin work. 

Insight gained by project staff into problems faced by ESRD clients has resulted In the Identifica' 
tion of needed research by other disciplines. Included a re studies into the relationship of psycho- 
social variables as they relate to work nnotivation. work readiness end fatigue levels as well os 
medical Investigations covering feductionof time losiduetostcondaryrnedicalconnplications, 
and a method of deternnlning woit< tolerance levelsofESIiD clients as Q guide to appropriate job 
development. Project staff tiave already notlflid aporopriat© per^nnel of capable of 
conducting such studies, of the need for sucti research, 

It Is expected that further analysis of existing data and Inclusion of nnor© data obtained from staff 
involvement with a larger number of v^orklng^ged clients will result in IdentlficQtion and 
Inclusion of odditlonal hypotheses for subsequent testing. 

APPLICABILITV: It Is anticipated that the results of this project wll) impoctthe vocational rehabilitation 
counselors' management and, potentially, could suggest clinical nnanogennent alternatives. 



OBJECTIVES: The b#liavlarol dlwfclilty phase leeki to predict rehabilitation outcome of poflenti with 
chronic behavioral dliablllty based on cha/actertstfcs of their families; the ptiyilaal dIsabllHy 
phase seeks to make similar predictions for patients with spinal cord Injury and itroke. 

METHODOLOGV: 

I The behavioral dliablllty phase will use adolesoent arid young adults (A). The psychiatric patients 
who lived at home with both iMrents until hospitalization. All patients will have been admitt^ to an 
in-patient psychiatric sen/let for thi© treatment and rehabilitation of alcohoL diug abuse and 
delinquency problems. Both parents will b© Included In the study. Some phases of the study require 
the profosiionQl staff and some adminlstrotors In fm sponsoring IniWtutlQns to serve as lubjects The 
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physlcaj diiabjlitv phase will use 10 spinal cord, 10 sirok© paHents, and 10 end stag© fanal 
disease patients. All 30 patfents wllfehav© lived In intact families before being tioipitalized. Thie 
splrial cord injured patients will be married males with at least one child over the ag© of 10; the 
stroke patients will b© married mcjies under 65. without significant cognitive Impairment and 
have one unmarried child under the age of 30 liv^lng in ttie vicinity of the patient and available 
for testing. 

% Family, Institutional and treatment processes, and outcome variobiei will be measured. Included 
in the variables will be the famlly'i typical orientation to social problems and the particular Q-sort 
method. A itandardlzed Interview and questjonnair© will measure struetured and multfple family 
group Including communication patterns, seating patterns, soclometrlc choices, and cohesive- 
ness. Outcome variables will conslit of estimates of the patient's overall Improvement, 

FINDINGS TO DATE: 

L In the behavioral dlsoblii^ phase, findings from 36 families show that loborato^ assessment 
proctdurei permit families to be grouped Into four categories based on the family's orientation 
towards novel and problematic social lituatloni This classification accurattly predicts many 
aspects of the family's Involvtment in the treatment program; the degree to which the family is 
noticed by staff and other families, the extent to which the family con open itself to new advice and 
©Kperience (rather than remain closed and self-protective) and the family's morale and sense of 
optimism about the treatment program. 

2. The physical dlsabillh^ phase is Just beginning and no data are available. 

APPLICABILITY: Results of these studies should help rehabilitation staff to identify problefti families within the 
first week or two of work with patients and their families. In particular It should help to predict 
families who will undermine the treatment, simply fall from full attention or drop out of the program 
prematurely. 
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OBJECTIVES: This project wfll compare the effectiveness of two separate treatment approaches, eicerclse 
therapy and group counseling, with each othtr and with a control group. In rehabilrtating 
psychologicaiiy ond/or physically disabled post myocardial infarction sublects. The object is to 
document chariges in various vocatfonaL psychologlcall, physical and social poramieters 
following a twelve week Inttrventlon program and throughout a one yeor fdillow-up iperiod. 
The following outcome variables af© examined In the three experimental grnups to detemine 
the rehabilitative effects; 

1 , Vo^Gtlonol - Return to gainful empfoymant, number of hours employed. Job related responslbWIty. 
income. 

2. Piyehologloai - Change in depression/anxiety scores; increase In 'positive' factors, f.©., 'corefree' 
on adjective check list. 

3- Phyilcal - Change In physical work capacltVi hMft rate and blood pressure responses and 
exercise indured arrhythmias and ST changes. 

4. Social - in€?reas©o socio L famfllal and recreational functioning: return to active sexual functioning. 

5. Morbldliy - Particularly, readmlssion to the hospital and/or occurrence of cardlovoscular events. 
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6. Moftollty 

METHODOLOGY: One hundredand fifty patients will be adrnltted to the study over a 3 year period Jhs 
primary source of recruitment Is The George Washington University Medical Center Coronary 
Car© Unit, This Is an eight bad unit which had 408 admissions In 1974, 474 in 1975 and 587 In 
1976, The nunnber of documented nnyocardjai infarctions has been appro)(ifnately one-third 
of ail Qdnnlsslons (approKlmateiy 200 patients based on the 1 976 cenius). We estimate that of 
this number, 20-26% (40-5D patients) will be eilgible condidates for the study. W© expect to 
access between 25-36 of these patients into the study each yeor. The remainder of the 
annual quota of 50 patients will be recruited outside the haspital through contact with 
internists and cardiologists who regularly refer patients to The George Washington University 
IMedlcc}! Center Exercise Laboratory, Announcement of the program*s existence will be sent 
to area medical societies and heart associations and to the community at large via public 
sen/ic© announcements in newspapers, radio and television. 

The primary steps will consist of: 

1. Screening of hospital records, 5. Rehabilitation programs; 

2. Initial phyilcal evaluatloa a, group counseling 

3. Psychological evaluation. b, exercise training program 

4. Randonniization, 6. Follow-up evaluotloris. 



'INDINGS TO DATE: Recruitment of participants for the projecf was started on 8/1/77. An outline of the 
Patient Flow Diagram (Appendix, Figure 1 ) and a request for patient referral was prepared and 
sent to attending physlclani who regularly admit patients to The George Washington University 
Hospital and those who refer paHents to the iKefclse Loboratoiy. This outline was also sent to the 
local Medical Societl©!, Heart Associations and to the Heads of Cardiology In the area hospitals. 
With the collaboration of the Public Relations Department on advertising release was prepared 
for publication In local newspapers and for public service announcements on radio and tV. 
The staff of the Coronary Care Unit and Progressive Coronary Care Unit was given detailed 
orientation about the project in order to secure their cooperatian in the recruitment process, 
The project staff make regular chart rounds and identify those patients who fulfill the criteria 
for ©liglbilily. When a patient appears to be eligible, the personal physician Is contacted to 
secure approval for possible participatioh and the patient is briefly contacted and oriented, 
and requested to attend a screenrng session at feast 6 weeks from the tinne of the acute myo- 
cardial Infarction (Participant Flow Sheet, Appendix, Figure 2), 

Eight patients have completed the screening execise test and depression/anxiety scales. All of 
these have ofio corflpleted the first (comprehensive) evaluation; 17 hove established their 
ellgibllify for partlcipatloa and one v/as found ineligible because of psychiatric disorders 
requiring treo:fment The eligible patients include 16 moles and one female. Eight ore on 
vasodilator, three on antiarrhythnnici, two on digitalis and two on diuretics. One has chronic 
atrial fiprniatioa in the moximal exercise test performed at the first evaluation, the average 
exercise capacity was 6.96 NITS with a range from 3.5^1 0 METS, Exercise was terminated because 
of reaching the maximal predicted heart rate in th ree, angina in four, other symptoms (dyspnea, 
fatigue, leg discomfort) In leven, rriarked ST segment depression in two and hypertension in one, 
The fl^t group of sIk was fandomlzed to the group therapy program (see below). The second 
g roup of six was randomized to control The third group of six should be complet© and randomiz- 
ed in one wemk. 

QbitfVQtlons Dn Initial Meetings Of ©roup Pwhotharapy Subjecti. The firet cohort of six 
patients was randomized Into the group therapy program, Each patient had previously com- 
pleted the initial pre-group interview and was found eligible for study participation on physical 
and/or psychol^icol grounds. Six hourly sessions have been conducted todate. Four members 
have attended 1 00^ of the sessions; one has missed nvo sessions (due to a late start and a pre- 
planned vacotlon) and another subject o marginal participant, has thus for missed three 
lasslons. 
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Th© pdtienti ai o group, have been verbal and wlUing to share material concernfng ttieir Infarc^ 
t!ons and subsequient rehabilitation Including nnedlcatlon uiaga diet regimen, and physical 
activity. Half have also been open to explore personal feelings witli regard to their marriages, 
sexual activity and pre-morbld behavioral attitudes, During the first session, subjects Introduced 
themselves by describing their Infarct history and subsequent fehabllltatlon e^perlencei This 
sefved as a baslsfof discussion during the following four sessions. Members discussed pre-morbld 
stresses leading to Infarct onset Including Ty^ A perscnality characterlitlcs whicti most felt 
they evinced; problems setting limits at work versus making decisions as to vvhether or not to 
return to work; communication difficulties witti spouses, particularly situations v^her© spouses 
allegedly used the post-Mi situation to become more strid©n1 and overbearing; and sexual 
problems, Two handouts v/ere given to all members in the third session which dealt with Type 
A behavior research and mmQ\ aspects post nnyocardlal Infarction (topics which hod generat- 
ed the most discussion). During the fifth and siKth sessions, members spent a majority of time 
talking about physical symptomatology; the physiology of cardlovoscular disease and the role 
of diet, exercise and medication In their own rehabilitation, 

Throughout the first six sessions, the role of the Itadera ^ o psychiatrist (or In his absence, a social 
worker) and a cardiac nurse - has been to act as catalysts promoting discussion on themes of 
cQncern to memberi and Increasing cohesiveness by ensuring that all members were Involved. 
Attempts have been made to avolda teacher^student model although at times, particularly In 
the discussion on physical symptoms and medications, this role had been adopted to some 
extent During the next six sessions, attempts will be mad© to focus on Individual problems 
described at the initial pre-group InteMewin order to help members achieve a more positive 
rehobllitotion outcome. 
APPLICABILIW: Too early in the study to determine applicability of results. 
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Right Cerebral Hamlspher© Damage 



1 identify the specific communication deficits in patients with right cerebral hemliphere damoge 
and develop a framework for the analysis of these deficits which will fociirtate diagnosis and 
rehabliftotlon. 

2. Develop a test protocol to assess the communrcative deficits in patients with right cerebral 
hemisphere damage by: (1) examining the available standardized tests for specificity and 
sensitivity; and (2) developing tests forthose areas where standdrdlzed tesfe fall to pinpoint deflcits. 

3. Develop guidelines to Improve professional end family understanding of the communication 
deficits In patlenti with right hemisphere damage. 

4 Hold training sessions with rehabilitation team members at GWU Medical Center as a means of 
jmproving their ability to communicate with right brain-damaged patlenti 

5. Counsel families of ^ttents with right cerebral brain damage as a means of Improving their 
ability to communicate with the patient. 

fyiPHOCCLOQy; 

A Identification of target population and initial data collection 
1 Ta^et population 

a. Sex: male and female; Age: 18-75 yeare 

b. Handedness: right 

c. fV!edlcal hlstorv^: recent onset of right sided cortical lesion with no past history of neurological 
distal© 



Annua! Report Reference-. 
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2, initial Data Coliectlon 
a Case History 

b. All the basic clinical variables for Identrflcarlon of sit© and size of lesion (ncluding all the 
clinical signs and synnptonns reputed to hove diagnostic significance, 

c. Results of routine tests ushg computerized axial tonnography 

d. interview with family and/or social worker 

e. Obtain results of standardized testing from speech, occypationQl and physical therapies 

B, Identification of Communication Deficits 

1 interviews wtth: patient, family, rehabilitation team mefribers 

a. Goal: to ascertain communication problems evident in social Interaction and changes 

noted by family post onset 
b> Develop standard queltlonnaire to replace InteMew 
2. Development of Test Battery 

a, Goal: development of a test batte^ sensitive to the specific disorders under investigation 

b. Rationale: Failure of standardized neuropsychological and language tests to Identify 
communicotlon disorders in the minor hemisphere 

c, ^reai of test development 

CI) Cognitive: verbal and non=v©rbal 

(2) Affect (emotlonoiiy conveyed responses) 

d. Administration of tests to target population and age matched non-neurologlcally impaired 
controls 

Analysis of results and modifications of tests as needed 

C. On the Boils of the Data Obtained 

1, Diveiop a fram©worl< for analysis of right hemisphere comnnunicatlon deficits. 

2, Develop printed guidelines to improve professional understanding of these deficits, 

3, Lay the ground work for developing a standardized test batteiy 

FINDINGS TO DATE; 

1 . intefviews: f^esults of Interviews with patients, families, and rehabilitation team members have 
establrshed the need for further Investigation Into right hennisphere communoatlon deficits, The 
nnajor observation made In the five Initial subjects was that while language function seemed 
uninnpalred, communication was hampered in these patients. 

2. Initial Questionnaire developed on the basis of the above unstructured InteMews, 

3. Standardized tests reviewed: selection of subtests from the Illinois Test of Psycholinguistic Abilities 
and the Hooper Visual Organization test. 

A. Developnnent of new tests in the areas of: 

(1) fyiood recognition 

(2) Hunnor 

(3) Connototlve languog© 

(4) Picture description and situation analysis 

APPLICABILI7V: The focus of this project Is the identification of communication disorders involving: affect; 
visua! Imagery and Internal image making; comprehension of connotatlve(verausdenotative) 
janguoge; shifts In cognitive style in which synthesis and Integration of conteKtual cues has 
been sacrificed; Increase in rigidity; crnd confabulation - none of which could be labeled 
aphasia and all of which Impair communicative ability. The result of the study should ^pond 
the traditional diagnostic and rehabilitation services to Include oddltlonal objectives for the 
remediation of the identified deficits. Family support pr^rams would also be expanded to 
includt counseling and strategies for dealing with the comnnunicatlve disorders in right brain- 
damaged patients. With Improved underatanding of the nature of the communication 
problems in the right hemfipher© patient Q more realistic vocational rehotollltatlon plan could 
b© mada 
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Csrdl^pulmenGry Rdhablllfsticin 

Research undertaktn by the Centef is practicaL patient/client — Driented clinical 
regearch that Is primarily derived from or utilized in the comprehensive patient care 
progrann for both in-patients and out-patients with coronary atherosclerotic heart 
disease. The coordinated research program dealing with major physiologic and 
psychologic problems In cofdiopulmonary rehabilitation is designed to have a 
potentially direct impocton the prima 5^ of secondary prevention of disease or the 
prevention or modification of disability due to disaase. 
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144 Th© Effect of Maximal Aerobic Exercise on Coagulation In 
Normals and Atherosclerotic Coronary Heart Disease Patients 



OBJiCTIVlS: This pilot study was undertaken to evaluate the coagulation slatus of a small group of nor- 
mals and patients with atherosclerotic corona^ heart disease and to observe what changes, If 
any, result from ma5clnnol aerobic ej^erclse. 

Mi THODOLOGY: Ten nonmal subjects and ten post-rriyocardlaj infarction potienti were evaluated before 
and after n)Q%\rr\o] treadmill exercise. The treadmill evaluation Included a resting recumbent 
and standing 1 2-lead scalar ©lectrMardi^rom, continuous monitoring of the electrocardio- 
gramfhroygtiout exercise and post exercise tracings Immediately 1, 2, Sand 8 minutes following 
©xerclse. Blood pressure was recorded at rest and each minute during ©xerGlae.ixplred air was 
mtQsyred with the physiologic monltortng sv^tem (see and observations nnad© of ventilation, 
oxygen consumptions. C02productlon, and respiratory quotient. 

Blood was drawn without trauma (10 ml] before and Immediately following maximal exercise, 
Coagulotlon factors evaluated Included anththrombin III ReACTand R^ACTpluiOJ unltHeparin 
and Sonoclot.a measure of whole blood clotting, Soncclotobaervotloria Included time of onset, 
rate of clot formation, time to maximum clot formation, the ratio of rat© of clot formation to time of 
onset and maximum height of Sonoclottnace, 

FINDINQS TO DATE: The normal range of antithrombin III li 20 to 60 seconds. Normcl values for the sonoclot ' 
determination on native whole blood are 24.5 minutes for onset 44 unl^/mln rate of clot 
formation with a normal ratio of rate to onset of 1-4. Normal value for ReACT ii 140-190 seconds 
and the normal value for ReACT=>-0.6 units heparin is 265-420 seconds, When icanning the data 
hypercoagulability Is Indicated by an antl-thronnbin III time of less than aOieconds with or without 
sonoclot onset iess than 2 mlnutei. a rate of rise of the sonoclot of greaferthan 4 units per minute 
and sonoclot ratio of greater than 4. In addition, relative hypercoagulability li suggested by 
shorter ReACT times. Subjects JM and TB are hypercoagulable ai Indicated by the antl-thrombin 
III test. Subject JK la borderlln© in this regard. Following exercise JM arid TB remained abnormalJK 
remained borderiin© and AM became relatively m^e hypercoagulobl©. No normal subject was 
hypercoagulable although a trend toward hypercoagulability was noted foHowIng exercise. No. 
such post exeroise trend was apparent in the patients with tftTeroiclefOtfc cononary heart" dlsea^, ! 

COMIVIENT; ltisl<nown that exercise modifies laboratory measurements of coagulation in the direction of 
hypercoagulation. in patients with atherosclerotic coronary heart dis©as© who are already pre- 
disposed toward on Increased incidence of thrombotic epis^ei exercise might exert on 
adverse Influence. Although the coronary disease patients tended to be more hypercoagulable 
than the normal controls, exercise did not adversely affect their coagulation ^rameters. On the 
other hand, nonmal subjects tended to become relatively hypefCoaoulQbl© as a result of exercise 
while remaining generally within normal limits. The level of physical condlfioning was \^riable in 
the oontrol subjects with coagulation values tending toward hypefcoaguiation In those who 
were least oondltioned. 

APPUCABIUTV; AtheK^solertolc corona^ disease may be due to intravascular thfombosis [one of several 
theories of the etiology of atherosclerosis) and Is certainly associated with a n Increased Incidence 
of thromboembolic episodes. This pi lot effort has shown that those with atherosclerosis tend to be 
hypercoagulable ^lotive to noffnais and two of the ten patients with coronary disease were 
clearly abnormal as e\^denced by their very short anti-thrombin III tinnes. These data raise some 
Important questions: 

1 , Does the coagulation status of individuals change prior to an acut© clinical ©vent, that Is 
does the coagulation profile hove predictive value? 

2. Is It possible to selecto high risk group by coagulation studies and byieiection of a proper 
ohthclottlng agent prevent clinical ©venti and disability? 
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3, Isa person's coagulafion status a rilk factorforcoronary disease? 

Answer! to these questions would have great impact in decreaiing disability from coronary 
disease and maintaining clients at work> 



145 Early Adjustment to Steady and Uniteady Exercise in 
Patients with Cardiopulmonary Dlsabllify 

FrInolpsI Investigatdri Hi. Bramm^ll, M.D. 

itstus; Qontinuing 

DQt«si Ootaber in^^Uim^ 1979 

Odsti Annual $77,8Q4 PrQ|Mte€l Tatdl laiOiCOO 

rr Annual 177,804 RT % @f Annual Total 10Q% 

Annual Rd^^rt Referenaei #13, Pago 107, R^9 

OBJECTIVES; 

I To ©valuate th© adjustments to steady and unsteady itat© sxerclse, partiGUlariy oxygen daflcit, In 

patients witli and wlttiout cardiopulmonary disorderi> 
2. To acquire a computer-based physiologic measurement syitenn to monitor ventilation, oxygen 

consunnptionf and carbon dloKide production rapidly and on-line. 

METHODOLOGV: 

1, Construction of a physiologic monltoflng system composed of a compLiterized data acquisi- 
tion system and mass spectrometer (total gas and flow analysis Instfument). 

2. Utilliing the monitoring system to evaluate small groups of patients to: 

a. Establish normal o^gen deficit data In subjecti without cardiopulmona^ disease. 

b, Evaluate the hypothesis that Oj^gen deficit is greater in patients with functional impairment 
(New Vork Heart Aisoclation Class II or Hi) than In nomnals. 

c, Evaluate the oxygen deficit response In patienti with angina pectoris, 

d. Evaluate the early adjustment to exercise In patlente with varying degrees of obstructive 
lung disease, 

Analysis of expired air during treadmlli exercise, utiilzing a bag collection system, carbon 
dioxide analyzer and fuel celi oj^gen analyzer, was done on subjects. The following are some of 
the observations that were mad© or computed; minute ventilation, oxygen consumption, CO 2 
production, respiratory exchange ratio, METS, anaerobic threshold, percent of maxinnum oxy- 
gen consumption at which anaerobic threshold occun, heart rorte, eKercise ©lectrocardlogram 
repolartzatlon changes and abnormalities In heart rhythm, and blood pre^ure. Protocols were 
specific to the groups evaluated. 

FINDINGS TO DATE; 

a. The constfuction of a bag collection system for ventilation studies was completed. 

b. Using the bag coilectlon system, pre- and post-conditioning studies were don© on a group of 1 6 
elderly females between the ages of 63 and 81 Full physloioglcal details are not yet com- 
pleted, but clear evidence of a conditioning effect has been demonstrated. 

c. An on-line computer-based model of the physiologic monitoring system was tenn^rariiy 
pieced together with borrowed items and used to evaluate the functional capacity of 15 
professional football players. The data were not particularly surprising; however, the study gave 
us an opportunity to (1) evaluate a computer program for physiologic monitoring which will b© 
incorporated in the final form system to be developed and (2) evaluate a group of Individuals 
of high ftjnctional capacity which permitted vigorous testing of the entire system at high work 
loads. 

Studies Perfonned During 1977: 

Two major Investigative activities utilizing the on-line physiologic measuring system were under- 
taicen during 1977. Modification of the Anaerobic Threshold In Post Infarction Males utilized 
subjects with a relatively low functional capacity who had heart disease. The other, A Study of 
Older Marathoner Runnere, Involved subjects of very high functional capacity. These two activities 
provided us vvlth experience with the equipment at both ends of the fitness spectrum* 
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It is apparent from these studies that the anaerobic threshoid can b© fayofabiy modified in 
cardiac subjects. This Improvement in ttie onset of anairobic metabolle path^vayi Is more 
marked for the percentaQ© of maximum oxygen consumption than for the percent of maximum 
heart rat© at which the anaerobic threshold appears. The significant ImprDverTient in the les^l of 
oxygen utiilzatlon and METSatthe point of theanaerobicthfeshoid Indlcatea that with anaerobic 
twining, the cardiac can perform work, recriationaland conditioning actlvltiisof a considerabiy 
higher le\«i without utliiilng anaerobic metaboiic pathways and increasing blood iactic acid 
concentrations, in addition, since work at a level which txceedi the anaerobic threshold is 
associated with muscle ache, muiciefatlgu©, hype wntllation and often nausea, the asrobicaliy 
conditioned client should be able to work ot o hloher intensity and remain comfortable. An 
increase in productivity and decrease In rest requlrennerits while at work should result although 
this Is not proved. 

The results of the scientific aspects of the latter study can be summariiad. 

1. Older mafothon runn^ri (non-world class] hove a decrease of approKimately 15 percent in 
OKvgen utilization compared to early reports of younger morathoners. Previous studies by 
Costill have shown the average oxygen utilization to be 70 cc/kg/ min wtiereas In this study of 
older runners the OKygsn utilization was on an average 60 cc/kg/ min. 

2. The anaerobic threshold of marathon runners occurs at a high percent of maximum oxygen 
consumption capability and ma)<imum heart rate. The respective values of 81.5 and 92 
percent ore consldsfobly higher than those reported for unconditioned normal subjects, 

3. Marathon runners compete at an average heart rate that is very close to the heart rate at 
which the anaerobic threshold occurs. 

4. Arrhythmias are not uncommon during competition in marathon njnnera. Ventricular rhythms 
tend to occur early in the ©vent (perhaps related to catecholamine release during Initial por- 
tions of the race). Supraventricular rhythms tend to occur throughout the event. 

5. Treadmill evaluation did not predict the occurrence of arrhythmias d uring cornpetitlon with or 
without the added itlmulus of high altitude. 

4 With arrhythmias and repolarization changes occurring during competition itdoes not appear 
appropriate to ascribe them to inapporent asymptomatic hedrtdliease. 

7. The range of normal findings In a highlyfltpopuiatlonmavneedtobebroadened to Include 
changes that traditionally hove been considered abnormal 

APPLICABILITY! Methods which can detect phyilologic changei that have the potential of early detection 
of deterioration, that suggeit treatment modification and thereby maintain honne, community, 
and vaccrtlonal vlabllltv have great ^tentlal impact on th# rehobliitatlve proceis. The long-range 
goal of this project when the monitoring s^tem is complQted is to record a serlis of Important 
physiologic observations longitudinally on patients with cardlopulmonQry disorder and to use 
these physiologic data ai Indleatori of work modlflcatlon and hopefully as predlctori of rshablilta- 
tlve success or failure. 
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OBJiCTIVlS: To test the following hypotheses: 

1. That low sensitivity of tha graded exercise test foliowing myocardial dcmagt Is common. 

2. That the low sensitivity following the acute myocardial infarction may t><plain the geniraliy low 
sensitivity of treadmlii tests In published serlei. 

3. That a change from a noitnal to an abnomnal repolariiation responi© following myocordlai In- 
farction ii predictive of new corona ^events. 
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METHODOLOSY: All patients with a history of acute myocardial Infarction who have had at least on© 
graded gjcercls© test In which th© heart rat© equalled or ©xceeded 86% of dge^orrected 
nna>(imum heart rat©, or who roach a maximum tolerated level of ©xercisa will be inoluded. No 
patlint taking a digitalis preparation, with ©lectrocardiographlc evldenc© of left ventricular 
hypertrophy, or non-specific repolarizaflon changes at rest will be Included In the study Patients 
on propranolol will not be excluded on heart rot© criteria. Since many patients hove been 
followed for sevefal years, all exercise tests performed on each patient will be evaluated. Each 
electrocardiogram and gfaded e^cercls© test tracing will be read by two staff cardiologists 
without knowledge of the patient's name or subsequent history, A system for coding each patient 
visit to the exercise lab has been devised. 

Patients enrolled In the cardiac rehabilitation prognam at th© Unlve^lty of Colorado Medical 
Center have thelrflrst treadmill experience approximately 2 weeks after leaving the hospital. This 
is repeated at approximately 8 and 12 weeks following Infarct, ttia latter me being the first 
maxinnum tolerated test Exercise tests are then performed at 6 months following Infarction and 
every 6 months thereafter. The data regaling sensitivity and predictive accuracy for true positives 
con therefore be calculated sequentially In this group of patients. 

FINDINGS TO DATE: In early 1978 the computer to be used for storage Of patient records was rteeived. 
Upon receipt of th© computer and revlevving the requirements of the project It became quite 
opporent that the simple coding system outlined last year for interpretation of the exercise 
electrocardiograms would be Inadequate to answer ail the questions raised in this proposal. 
Therefore, the initial task has been to create a more comprehensive patient data sheet for the 
exerclii evaluations. This data sheet will be used to compil© the data obtained by the Center 
over the past several years and in addition will b© adopted forall prospeotlve studies. We antici- 
pate thot certain changes will need to be made in the form as experience is gained with Its use, 
however, in Its cun^ent format It will permitus to complete this study within the nextflscal year. 

APPUCABIUTV: It is anticipated that If the population from which a patient submitted to a graded exercise 
evaluation is known, greater oonfldence/lack of confidence in the repolarization response can 
be appWed to intefpretatlon of the test This, of cours©, does not mittgate against the great value 
of exercise stress testing In determining functional capacity and providing rational counseling 
for vocational, recreational, and reconditioning purposes. 
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OBJiCTIVlS: 

a. Determine the safety of lQv^-le\^i supervlsecl exercise In pa^*©nts with left ventrioular dysfunction, 

b. Evaluate the etflcacy of physical conditioning as regards: 

1. improved functioning capacity 

2. change In physloiogic indicators of conditioning. 

MITHODOLOGY: Twelve male patients ^\\\ be selected with LV dysfunction as a reiuit of coronary artery 
disease and documented by ca^loo catherization. Any other cause of pump failure win be 
©xoiuded. 

Each sub)ect wlllactashlsown control; the Individual changes noted asd resultof exercise will 
bemonitonid. 

All ^tients will continue under the care of their own physician and will continue to follow his re- 
commendatloni as to diet and medication. Approval of private physician for participation in 
study will be obtained. Data from study will be madeavrtallabie to attending physician. 
Subjects will all agree to a fourteen week study and will sign appropriate conient forms. Each 
^tienfschartwiilbe reviewed and summariiad, 
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On th© basis of the subject's maidmunn tolerated heart rate (MHR] the training heart rate (THR) will 
be deterfT^lned. Elghtv-flve percent of the patient's MHR will b© the THR and should give □ training 
effect. This will b© th© conditioning heart rat© prescribed for each subject 
Training Is probably best achieved when the subject reachei his THR and sustains it for 30 to 45 
minutes at least 3 to Stlmes weekly, Sub|©cts j^rtlclpatlng in this study will b© exercised in groups 
of |jx at their THR 3 times weekly for 34 minutfes. All of the training ©xercises will be aerobic; 
anaerobic activlti©s will be avoided. 

During the training exercise sessions thefoliowing will be rnonitoredi 

Subjective status. Pre-exerclse the subject wli! be asl<ed howhefetis and will notbe ©Kerclsed 
If there Is any change In cafdlac status, if he ha s contracted any cold, other Infection or has 
other limiting changes in his health status. 

b. Blood pressure will b© taken befor© a nd Immediately after ibm session, 

c. Heart rate and rfiythm will be monitored before, during ©dun a)ofciie and throughout the 
post exercise peri<^ with telemetry [Electrodyne], 

c. Heart rate and rhv^hm wiii be monitored before, during each exercise and throughQut the 
post exercise period with telemetry (ilectrodyne]. 

d. All activities will be conducted In the Human Performance Labonatory* Webb-Waring Institute* 
All personnel Involved In th© study are c©rtified by the AnnirtGan Heart Association In Basic 
Life Support. Iquipnnent for carcliopulmonary resuscitation Is maintained In th© laboratory at 
all times. 

Two baseline ©valuations will b© p©itormed within a two w©ek period, Afterthree weeks of super- 
vised exercise a complete evaluation as described eariler will be repeated, A new THR will be 
computed and an exercise prescription change mode If necessary. Subjects will then continue 
the eKerclse program for three additlonai weeks. If noevidence of conditioning Is seen, additional 
weeks of conditioning will follow, A total of 12 waeksnnaybe required to determine it a n optimal 
conditioning ©ff©ct has occurred. 

At the end of the training sessions a final evaluation will again be done. From these measurements 
any change In physiologic parameteri will be noted. The subjects will be asked for a subjectlv© 
physical status evaluation and foran estimate of work capacity for vocational and rec^ationo! 
activities, 

FINDINGS TO DATE: No progress was made on this project during 1977, Tills project has been awarded a 
high level of priority for oompietion within the 1979 calendar year 

APPUCABILITY: If we con show that physical conditioning atapproprtate levels Is "good treatment" In 
patients with left ventricular dysfunction, then this information and the guidelines for Its application 
should have broad utllUatlcn both in the management of paflents in the rehabilitation program 
at the University of Colorado Medical Center as well as in other Institutions and Qiinici throughout 
the country. 
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OBJECTIVESi At the present tir^e, echocardiography Is helpftjl In the diagnosis of several types of cardiac 
dliorderi. In addition, this non-lfivaiiv© tool has been used to evoluat© certain aipects of left 
ventricylar peftonrnance and has substantial value In this area. The us© of ultraiound during 
©x©rcisa has not b©©n systematieally ©valuafad, ©ither from an initrumentation or clinical point of 
vi©w, and this is the prinelpal objectlv© of this project, 

1V1ETHODOLOGY: S^clflc methodol©^ for this project will Include establishing llmlte for conventional 
ultrasourKj transducers, and the design, fabrication, and ttiting of new transducer with broader 
ultrasonic beam p^eni. Testlnfl and evaluation of the perfoimQhce of these methods and 
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syittms during extrcis© with both normal and cardiac patlsnts wfll b© cornpleted. 

FINDINGS TO DATE; Most but notaii of the project objectlvel have been achieved, Using conventional 
ultraionlc equlpnrientthi rotational limits of the transducer have bean teited and with the lub- 
Jectinan upright position thatfaniducer can be ongied 15^ in any direction and an Intepretable 
©eho through the left ventricular cavity obtained. Researchers designed, jnodified and tested a 
variety of transducers for us© during exercise and obtained the best results ^ith a 6 mm 2.25 MHz 
1 -3 cm short focus transducer. Five transducers were evaluated. While the 6 mm 2.25 MHz trans' 
ducergave the best results, this Is not to ^ythat It is the only unit which mightf unction effectively. 
Other units included 13 mrm 2.0 MHz standard unfocused transducer, a l3f^m2.0MHzdefocused, 
1 3 mm 2,0 MHz focused, and 6 mm .2.25 MHz 7.6 cm focused transducers. The transducer harness 
empioyed was simply a 4 %4% 1^ inch piece of stiff sponge through which a small hole was cut 
to accept the transducer The sponge and transducer were then held in place on the subject's 
chest by an elastic bandage. This simple fonmulation provided adequate echocardiographio 
tracings at low work intensities on the treadmilL 

Develapment of the rnicroprocessor-based ultrasound system continues, a transmitter/receiver 
has been designed, constructed and Is woriclng. When completed the microprocessor»based 
uftrasound system will feature automatic adjustment of many previously manual settings, e.g. 
time gain compensation, in addltloa there v^ll be automatic quantitation of the ©chocandiographic 
signal amplitude. Thes© f©atur©s will simplify the obtaining of g suitable echocarcilogram. Some 
prelimlna^ studies hav© been done on nofmal subjects during low level tread ml 1 1 exercise. 
The fifth objective outlined in the initial proposal was to design and inltlote a progrann to follow 
patients undergoing exarclse as part of a cardiac rehabiiitution progrann. This poftlon of the 
project has not been acoomplished, ^ 

APPLICABILITY: In recent yean the ©chocordiographic assessment of ventricular ftjnctlon hoi shown great 
promise and value, but it Is exacted that the value of this technique can be greatly enhanced by 
engineering applications to situations of cardiac stress, e.g,, exercis©. 



149 Cardlopulmonar/ Adjustments to Exercise and Other 
Stresses 

Prlnalpdl Invastlgsfon Ollts F, Flil^y, M.D. 

itatui: New/Odnniiulng 
Dcitesi May If if M 

^osf : Annual $43,713 FrdJ^otM Tof€i $110,600 

RT Annual M3,713 HT % of Atinual Tofsl im% 

Annueil Report iefdrmoai #13, Psga id, ll*163 

OBJfCTIVlS: 

a. To determine in normal iubjsots and patients witti tieart and lung disease the ventilator drive 
precisely at ttie onset of exercise and as a function of the severity of steady state exercise. 

b. To validate ttie fundament! disequlllbriurn chiemist^ believed to underile ttie operotion of the 
intrapulmonary reflsK systenn wlilch drives respiration. Methods of cliennical validation v^'ll include 
study ^ disequillbria in shtd blood In hi vHi© sv^tenns and in f\% deductions fronn the mothennaticai 
models so far developed to study blood gas disequillbria. 

c. To measure carbonic onhydros© concentration and Its actlvl^ In arterial plasma obtained from 
normal persons and ftonn ^tlents In clinical states associated with arterial hvpOKemla. 

MITHODOLOGV: How resplnation adjuih to sudden changes of eKenclse and Is maintained In proportion 
to the severity of e)c©rols© so that arterial Pog stays constant is not understood even In normal 
subjects, let alone In those with heart and lung disease. Recently, howe\^r, w© have obtained 
evidence ffiatintpapylmona^ chemoreception of respirator gas dlsequilibila drives vsntilatfon 
In nonnnal subjects (RO 61 ]. Because the methods used to measure thisdriv© ore noninvasive* they 
can be used to test patier^tswlth heart and lung disease for their ability to adjust their breathir^g 
to the stress of e^cercls©. 

FINDiNSS TO DATE: Progress toward all three ^Jectlves has been substantlaL 
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a. The resplratoiy equipment needed to measure the human breath by bneotti response 

to CO2 inhalation and Ms sudden removal has been improved upon so that now Itli possibi© 
to deliver COj during the first half or the second half of an Inspiration, This vvas achieved by 
designing ana building a 4-way valve activated by a vacuum line. This operates the \^lv© so 
silently that the subject Is not aware of its closing and opening, and rapid access to a new 
gas source can be achieved In less than a second, 

b. Disequilibrium measurements. The acquisition of a rapidly responding nnlnlatgr© pH elaetrode 
and Brush recorder and the development of a system whereby o liquid pha se (plaima or 
whole blood) in a thin film covered by a teflon mambrane can be suddenly exposed to 
changed Pcog or Poj In a gas phase [system open to gas transfer* as in lungs)^ ond then, □ 
second or so later, placed In a closed system (such that COg and cannot rapidly leave 
Of enter the liquid phase, as In the systemic arteries), w© have achieved the first of two 
physical models of pulmonary capillary blood gas exchange. (Se© Secllon C (1) for the 
second modelO Although still In Its preliminary stages, the data we have obtained show the 
following: 

c. [ijCartDonlc anhydrase activltY. 

The second physical model of pulmonary gas exchange servesa triple purpose since It can 
also be used to quanfltate the effect of caitoonic anhydrase and Indeed to assay for the 
actlvi^^ of this enzyme in human specimens as small as 0,5 uliters. Briefly the pH stat (Radio- 
meter) delivers 0.3 M HCi from a 0,25 ml syringe to 2J ml of a buffered solution containing the 
substrate at the level In mixed venous blood (NaHCOg 0.027 M)as COo is continually driven 
off In a stream of fin© bubbles Imitating the role of alveoli In removing CO2, The rate of COj 
removal (HCO3 -dehydration) Is accurately follov^ed by an e^cponential cuive inscribed by a 
pen driven by d mechanism attached to the plunger of the 0.25 ml syringe and allows the 
determination of the kinetic dehydration constant k^-| at 38^ In th© pseudp first order reaotion 
at constant Qoncentration, (H'^)^ 

d[HC03-)/dt=K_T(H'^){HC03)/Kl 
where K ^ is the ionization constant at me ianic strength of the solution (0.1 27), The value of k.] 
has seldom been meoiured at 38** In on uncatalyzed medium resembling plasma and the 
values vary widely (between 32 and 89 sec^ ^). Our method yields fh© very consistent value of 
70s9C'^ at the two pH values so for used (7.40 and 7.64). 

Adding human carbonic anhydrai© (20 ul of a 10'® M solution, final ooncentration 8 x 1 0'®M} 
to the reaction mixture cuts the half time fronn^60 sec to^vlfisec (I.e. Increases kobserved^- 
fold). The kinetic urometers of the enzyme cotalyied reaction (K^^ and k^gj, the tumover 
nurr^ber) ore being worked out. 

Future addition of red cells to plasnna in this system and deterrninlngthakfnetlcs of blood gas 
exchange in a ph^lolpglcal In vitro system vv^li complement the data of the first model, 
(il) Carbonic anhydrai© detection by Immunologic methods. 

Antibody to human cafbonlc anhydrase C Is produced In rabbits by initla lly administering 
bilateral subcutaneous Injections of a water In oil emulsion containing the enzyme. Booster 
Injections ore given on the seventh day On day 21, a serum sample from the anlmgl is 
analyzed bydoubli diffusion technique on an agarose plate against known concentrations 
of the antigen. The formation of a precipitate band between the antigen and antibody wells 
is Indication of antibody-antigen complexes. Specificity of the complex for carbonic anhydrase 
Is ihown by Incubating the plate In a cobalt sulfate-sodlum bicarbonate solution and then 
developing in dilute ammonium sulfide. A block deposit of cobalt sulfide reveals carbonic 
anhydrase activity. If antibody titer Is not sufficient, the animal Is boosted a second time and 
l^ serum tested in 7 to 10 days. Once antibody titer Is sufficient the animal Is bled and the 
serum stored In small divided allquots at ^20^C. 

Two mllililters of venous blood are obtained from normal volunteers and patients with respira- 
tory disease. A double diffusion test on 1.2% agoroi© slid© ii run on each plasma sampla 
Fforii this comparison a concentration Is e:Ktrapolat©d for th© plasma, The sernsitivlty of this test 
has been shown for concentrations of 10^^ mm. 



APPUCAB1LI7Y* Planning of an exercise regimen for ^tients with cardlopylmonary disease requires 
knowledge of the social limitation to which these patients am subject Thus their ability to deliver 
adequcite Oj to their tissues following sudden exercise demands maybe Impaired, as recentiy 
shown by Auohlnclossetal. (1976). The present Investigation ^ems essential to tti© study of how 
such patients adjust to transient unsteady slates of exercise and should help In planning rational 
and safe eKerclse prpgrama for this type of freatment. 
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150 (Revised) Influence of Cardlovaseular Funcfion & 

Physiological Stress Loads on Psyehological Efficiency. 
(H^oxla & Cognitive Functions in Cardloyasouiar & 
Obdructive Pulmonary Disease Patlenfi) 



Principal Investlgoi'jVi 



C^nHnuBng 

RT Annual iiM^I 



Status! 
east: 



PrajMted Total $7i,000 
rr 1^ Annual Total 100% 



^nual Boport toferen^di 



OBJECTIVES! To investlgat© th© possible effects of oardiovascular disease upon selected aspects of be- 
havior and to deterrriin© the ©ffecti that exercise and physical conditioning may have upon 
cognitive and perceptual, and skilled motcr perfofmanca In both healthy and coronary heart 
disease patients. 



FINDINGS TO DATE: The methodology of ttiis research has res^alsd significant, though not functionally 
%emm, perfomnance decrements due to cofonary heart disease. These investigations and other 
needed Instnjmentation and procedurei have notasyet progressed to the point that physlologiCQl 
explanations for those decrementi can be Identified, Prt sentdata do iuggeif some probable 
relationships between psychologlcol copacltiei and cardlovaicular-pulmonar/ functioning, 
which this project will pursue in conjunction with otiier ongoing research In our laboratories, 

APPUCABIUTY: Findings of this researci^ are expected io^ illymipiate ^he effects of coronary heart dlieaie, 
but also to be of value to cardiac rehabilitation and reeonditloning programi throughout the 
country. A significant outcome isalsoe^pected In terms of vocational adjustment of persons with 
coronary disease, since the research deals primariiy with basic ikilla and perfarmance necessarv 
foroccupational success, and the degree to which these skills are enhanced through rehabilita- 
tion programs. 



IVlETHODOLOGV: The present project Incorporates methods from R-807 and RP-3, 




216 



Unlv#riity of Wiioonsln-Madisdn (RT-11) 
Walsman C^nt#f on Mental Retardation and Humon Development 



CORE ARIAS 



R#hQbiittstlen of FamHIes at ^Isk fer Mental Retardatldn 

CQmprehenilv© famfty rehabilitation which has as its main objective the 
developmental aspects of retardation with the essential objective of norma if ilng 
family units in □ variety of community lettlngs that have been, to date, 
unapproachable utillElng traditional rehabiiltotion practices. This approach 
continues to attempt to demonstrate new rehabilitation techniques which will 
provide a lystematio Fit«rvention poirit in ongoing community services delivery 

syitefns. 



RehabllifQtleti mi ttio 4dQl0se#nt and Young Adult Retarded wHh S&vere 

fehaylor Deficits 

The rehabilitation process of cifdolescent and young adult retarded and leverely 
disabled persons with behavioral deficits wlilch eor^ sen/e as Impediments to their 
effective vocQtlorialand/or social adjustment processes- This approach deals with 
the identification of and proorammlrrg for severely diiabled clients referred for 
©valuation purposes from active rehabilitation facilities programs. 



Dsvdlopment of Oommunlity Altemattves for Isverely Disabled Mentally 

Retarded Ollents 

The Ins/estigation of comnnunlty Glternatives 
with severely disabled retarded clients. In the absence of adequate community 
sen^lces for thousandi of mentally retarded ctlenti who have been relocated In a 
variety of oommunHV settings, these research techniques attempt to isolate the 
needs of these types of clients for hobllltation and rehabilitation services. The 
rehabilitation program * with its current emphasis on the use of community resources 
In meeting the needs of each rehabilitation client, has the mandated responsibHIfy 
of providing leadership In developing, implementing and Integrating the divers© 
community services which are necessary to maximlEe the benefits of 
deinstitutionalization, both to the client and to society. 
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eoMnmD aisthaotno. 



Cfiais inten/©ntion Rehab jjilallon Appiied Resiarch Program for the Severely 

Developmentaliy Disabled (W. I. Gardner, Ph.D.), = .151 



^ONTINUINO 



Establlshme nt of th© HIgh-Risic Popuiotion Laboratory (R. Haber, Ph.D.] , 

A Longitudinal Study of the Sociai, Vocationai. Legaland Far^liy Status of Young 
Aduit IVIenialiy Retarded (R. F. Heber, Ph.D.) 

Independence Tra ining Progrgm for Group Home Residents (R J, Fianigan, Ph,D.]. , . 



NiW 



Crtsil Intefvenlion Rehab iiiitctlon Appiied Research Progranri for the Severely 
Developrnentaily Disabied: Deveiopment of on ixtended ivaluation 
(W. L Gardnen Ph.D.).., ^ 
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Crisis Intervention Rehabl/lltallQn Applied Research 
Program for the Severely Developmentally Disabled 



Principal InvettlgatOf *. 



Qempleted 



April ifTi-Msroh 1971 
Annual $i7f 43t 



ProjMt6dTot«l $381,143 
RT % ef Anny^l Tatal 160% 



Anriycil Seport Referencti 



^Annual Ml3,337 
#ia, Page 13, g^O 



OBJECTIVES: The major obJecMves of the applied programmatic research are; (1) to develop and evaluate 
fehabllltatlon pracedures for with the difflcult developmentaliy disabled client. (2) to develop 
methods for the mor© efficient utilization of vocational fehabllitation ^rwnpower, (3) to devetop 
methods for the more efficient utilization of vocational rehabilitation technlquei to 
delnstltiitlonQlIze more of the developnnentally disabled, and (4) to improve the quality of inter- 
agency linkages. 

METHODOLOGY: N/fost of the research presently being conducted in this project is of an applied cirnlcal 
nature. Tho main aim of this typ© of research Is the a^e^ment, treatment, and adjustment of the 
client for v^hom the research is done. This Is different from other research which seeks Information 
which does not benefit thos^po^ns who take part. This does not mean , however , that the applied 
clinical reseoich conducted will not have Impiieatlons beyond the client concemtd. Each client 
served becomes the subject of an experiment v^her© tti© lample size is one. Repetition of tht 
procedures and results In other iingle-subject e)periments help to confimi the generallzability of 
the findings and Innprove the overall aKtemal validity of the research. 
In all cases, as cilnlical research studies within the project are planned, not only is a great deal of 
time focused on Idientlfylng the most approprlat© deiigns for mInimlEing and controlling alterna- 
tive rival hypotheses, but the procedures themselves are considered in terms of their practloali^. 
feasibility, and uHlilty within traditional rehabilitation center and facilities. Further, nneasurement 
methods are selected which can be handled In typical applied, naturalistic settings. Thus, the 
re^rch emphasis, fs on praotlcai rather than ifatlsttoal ifgniflcance with a concurrent ennphQsis 
on vocational and social-personal behavior improvement. 

The basic applied msearch strategy Is one of designing highly Indlviduallied behavior change 
programs for each client based on his/her unique physlcal/piycholc^lcal characterlfrlci. The 
programs consist of a series of hypotheses about types of problems present, what they are relating 
to. and training program components which could best deal with the presenting problems, These 
hypotheses are stated In applied learning temis. A functional anolysli of behavior approach Is 
used to evaluate the adequacy of these hypotheses. Each client served produces considerable 
appfied research Information that has direct and Immediate applicability to the types of problems 
presents by severely developmentally disabled penons, 
FWDINSS TO DATE : On the basis of the work completed to date there hove been many demonstrations that 
the prir^ciples and procedures of behavior management can be effective twis for lmpravr»g 
functional vocational and social skills of the severely developmentally disabled. The frl'Setting 
data^ased developmental habllitatlon model of ttie Crisis Intervention Project appears to repre- 
sent one example of the value of a coordinate and Integrative network of habllitatlon fransltlorial 
environments for maintaining and generalizing appropriate irolal /vocational client behaviors, 
For those with the most severe disabilities, inter'agency planning and coordinated programmlifig 
are absolutely essential. Sy^ematlc and consistent inter- and Intra-programmlng efforts which 
complement and augment each other are critical factor In the delnitltuionallzatlon and habiiitd- 
tlon of ^e severely developmentaliy disabled. 

In spite of the new legislation with Its ©mphosli on the more severely disabled, there nmrm to be a 
oontlnulng trene! omOTg vocational rshabilitatlon agencies to unfairly dlscrlminat© in favor of 
clients whw enter the vocational rehabilitation system with an adequate repertoire of pre- 
vocational and s<:^lahlnteTDenanal skills. Thoie otOTnptlng to enter the ^afem with substantial 
deficiencies In Ifmm d^Ms are usually not given approprl^© nor sufflclent opportunities for 
demonstrating tteir cap^llltles, ^oecidllzed Imtefvention pr^rams, such as the Crisis Interventiori 
Center, which utilize data-based behavioral pfocedures, may bring new meaning to the concept 
of ascended evalu^lon and provide more vocQtional rehabilitation opportunities to the more 
severely developmentally disabled. 

In summan^* it ap^ars as if there is sufficient knowledge and an opproprlgte hobllltation tech- 



221 




Universi^^ of Wisconsin 



nologyfof ©ff©ctively seMng developmentally disabled p©fsons. HoweN^r, In spite ©f this th©r© Is 
still a continuing tendency among yocQtional rehabilitation personnel to place the onus of 
reiponslbllity for rehablHtation on the shoylders of th© client Although this model has proMded 
Innpresslv© and costeiffectiv© data over the many productlvt years of vocational rehabilitation's 
©idstinc©, ttiis model may not be appropriate for th© mor© severely developmentally disabled. 
The rehabilitation counselor as a brol<er must be replaced by the rehabilitation counselor as a 
change agent. By the nature of this change, the fining progiams now being offered to lehabillta- 
tion counselors both those of anlnseMce and presence natur©* must be capabi© of providing 
ttia relfyant skill training required for engbling them to take more impacting roles In lerving 
des/elopmentaily disabled persons. The use of extended evaluation mustbe encouraged and its 
^ use must b© predicated on more than simply the variable of time, Finally the rang© and type of 
rehabilitation sendees mus^ differ. At present, most communities consider themselves fortunat© If 
they have on© workshop and/or wori< activity center to ser^e oil the clients. There is enviously a 
need for parallel program developnnent so that different programs exist for those who are mildly 
and moderately handicapped and those who are severely and profoundiy handicapped. 
Further, there should be developmental links between and among those programs so that all 
individuals have th© opportunity for ma^clmizlng their competencies to th© highest level In the 
least reitrictjve environmental letting which enables them to do this. It is believed that the Crisis 
intervention Project offers; such o m^el 

APPLICABILITY: The problems presented by the clients particlpotlnQ in this project are considered to be 
similar In nature to the problemi presented by thoie developirientally disabled pereons who 
vocational rehabilitation agencies uiually consider to b© hard'to-rehabllltote, and. In nnany 
cases, unfeasible for lervloei, The applied natur© of the research Is designed to provide assistance 
not only to the cllenti that ar© presently participating in th© project, but also to the oounselors In th© 
field who are presently faced with similar problemi among their developmentaliy disabled 
clientele. 

Since it may be expected that severely div©lopm©ntaily disabled ciienti wlil be coming to the 
attention of voeatlonaf rahabllltatlon agencies In greater number than they ©v©r have before, it 
would appeor that the time Is right to r©consld er ^m© of the traditional ©vaiuatlon and treatment 
procedures which have been used with more of routine cases. The wori< within the Crisis 
Intin/entlon projecf to dote has contfnued to demonsfrot© that with appropriate evaiuoffve and 
rernediotlonol stroteglei, It Ispo^ibl© to Inco^rot© fro* 
tion system. 



152 Establishment of the Hlgh*Rlik Population Laboratory 



Prinoliial lriV«ttl§ator: RIok F. Hebefi Ph.D. 

Stafusi Oonflnuing 

DatMi June it6i^un# If 78 

^*^^ Annual $t34i3§3 PrejA^M Totol $3,1 i 0,601 

RT Annuel ISOJtf WfXmf Annual Total $Q% 

Annuel Mp&H Mf«r«na#i #12, pago 4, R^l 



OBJECTIVES: Est(^llihsment of a HlgP^-Rlik Population Cot^o^ (Milwaukee Project) is a longitudinal study 
of tfi© pfevalence of menitol >#afdatfon in a depre^ed uteon area and the effects of a conn- 
pfehensJve feh^llltotlon program In prev^enting mental retard^lon- 

METHODOLOQy: 

I The high-rilk population lobofato^ was establl^^ with ttie aid of a door-to-doof survey con- 
duGted In an area of metropoliltQn Mllvvauke© which had been previously Identlfled as tiavlng an 
extremely high prevalence of retodotfon, 

2. All members of th© survey family, ^th children and adults, receive an Individual Inteilectual 
appraisal In addition to receiving several #3^rlm©ntal learning and languag© tests. In addition, 
©Ktenslv© d^a was obtained on family, social* education, and' occypotlonal hlsto^ and rfotus. 

3. From this population pool sampies ore selected with the chargcterlstlci required by the Individual 
studies being undertaken by the '*hlghiirlsk" population laboratory. 

4. The population laboroto^ sun/ey. ov^ o period of a year, contacts all women residents In the 
area at tti^ time of child birth. All famHw membeis were subsequently Individually evaluated when 
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the mother was suiptcrted of fetardotlon on the basli of post dell vtri^ Intellectual screening. This has 
mad© acce^lble a subitantlal number of mentally retardtd young adulti and their offspring, 

FINDINGS TO DATE: Th© data derived from the project during th® cunent grant period further extend, 
previouily reported data which indicated that the high prevalenc© of mental retardation found 
among disadvantaged population groups is gccounted for, lowly, by relatively sma II proportions 
of the population in\^lved. tThii research approach was inltiallYestablished as □ unique focus of 
the research program the Csnter when IIHIe knowledge waiovoilable about the relalionship 
of poverty to mental retardation.) Based upon this acoumulated data, results show that the us© of 
comprehensive rehabllitatton of high risk families, families with a high prevalence of mental 
retardation, must be deemed a successful approoch to the prevention of mental retardation* 

The Centers second research cotego^ entitled "Learning Pfocessei" coniists of 16 language and 
learning Qctivlties v^hlch are conduct^ In conjunction with R-1 (Milwaukee Project) end which 
follows in the Directory. These f&mofch activities a^ess the development of children In a com- 
prehensive family rehabilltatlDn program and compares thtm to those vjho have not In summary, 
the data continues to show more developmentally sophisticated patterns of respGndlng on all 
measures of learning of th© espertmental group. 

APPLICABILITY: Comprehensive family rehabilitation when used as an tarly inten/entlon technique can 
effectively prevent mental retardation In high-risk children and can effect positive Improvement in 
life skills of other member of the family. 

in addition the results of this study serloysly question present policy with respect to the ailocatlon 
of social services to population groups. Where epidemiological and process variables are 
ignored and only demograplnlc variation between groups Is the basis for deterrnlnlng resource 
allocation the delivery of health and sociai sendees ore doomed to be ineffective and Inefficient 



153 A Longitudinal Study of th© Social, Vocational, Legal 
and Family Status of Young Adult Mentally Retarded 

Prin#lpal InvMtlgater: Mek Htb#r, Ph.D. 

It€tui: eQiitlnylng 

E^t«t: April W^-MmtQh 1 f SI 

Coit^ Annuel i74,M0 Pr©J©©f*d T©tal M90,00Q 

RT Annual l3T,71S ST of Annual Wml 51 % 

OBJECTIVES: Th© question remains as ro what can be don© to reduce this problem, it would fli^ be 
necessary to develop detailed information about ttits population of retaided adoiiicente and 
young adults. We heed to know who they are, the n^re of their social and educational develop- 
ment, ttne characteriitici of their f omily etc., and moit Innportanliy th© tactom which lead to scclQi 
and legal dlfflcultles and vocational Inadequacy. Subsequently, a program of ameliorative 
action would be Impiennented and tested. The program would attempt to intervene In these* 
Individuals' lives In order to effectively mlnlmiae or prevent the development and manlfe^ation of 
serious problems of odji^tnnwi 

METHODOLOGY: The implementation of this study fW requires the identlflcatlOT of such individuals. 
Cooperation of the public school and looal social agencies will be enlisted. A group of adoles- 
cents will be Identified and closely studied. We will otttmpt to follow them upon termination of 
schooling for at least two yedi^ to determine th© factom Influencing social, vocational emotionaL 
legal and family p^lems. 

S^sequently (I.e. subsequent to Identlflcatlon but prior to the two ywr study) we will divide the 
group Inte two comparable gt^m In order to test the effeotlvenesi of our Intervention program. 
One group will remain untreated and only observed for comparlion pu^oses to our treated group. 
Th© program of Interventlori for tt^ treats group will tert a vartitv of approaches to prevent the 
occu^^ce of these dIfficuHles, such as through (1) crisis Intervention, (2) continuing sup^ive 
guidance, (3) environment manipulation, and (4) adult ©ducatlon. 

FiNDINSS TO DATE: During the past year we continued to wofk at three levels: (1 ) continuing our epidem^ 
lologlcal iurvey of the adolescent reta^ed; (2) developing assesiment instrumentation for 
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determining client status; and (3) an assessmentof attltudeand awareness of tha retarded In th© 
community. 

APPLICABILlTy; Jh© result of this research wjll provide an underitanding of the life procesi of the high-risk 
adolescent and young adult retarded. By understanding the characteristici of these Individuals 
It should be possibi© to selectively Identify ttios© in need, th© nature of their need and the kind of 
rehabilitation therapy with which to inten/ene. Ultimatejy this wortc will lead to the prevention of 
adjuitnnent problems facilitating Job placement and to developing social and recreational 
skills, in addition, this research repfeienti a downwa rd eKtenslon of our concern for the family at 
risk, it is presumed that the target population of this sKidy contain a large number of individuals 
who will become parents at risk. This procedure then would increase th© effectiveness and 
efficiency of preventive rehabiiltation progrannnning. 



154 Independence Training Program for ©roup Homo 
Residents 

Principal Invftttlgston j, Flanlgan, Ph.D. 

Oontlnuing 

Mtesi 0€tcib#r 1 f 77-S#pt#mbir 1 f 71 

Annual liijMS ProjMted Total l§G,OQ(l 

rr Annual $4i,ioa ^ % of Annual Tdtal 100% 

Annual Rapert UmimTmnmmi #12, Pdgt 63, 

OBJiCTlVES: 

1. To develop a hierarchy of self help, domestic and comrnuriitV'living skills required to maximlz© 
independent functioning of mentally retarded persorii living within the community^ 

2. Preparation and evaluation of an administration manual detailing an instnjctional program 
based on sequential training techniques to be used by Dally Living Coordinators working In 
Oroup homes with mentally retarded persons, 

MITHOOOLOSY: 

1 . Development of a skill hierarchy through InteMews and intormatlon collected from itandordlzed 
adaptive behavior meosures completed by 1 60 group home Daily LMng Coordinators. 

2. Presentation of an indlvidyolized skill hierarchy osseiimant technology and Instructional program 
methodology to DLCs for evaluation. 

3. Revision ofthe program follo\A«d by assessment of tha ra\^s©d praduofs^lidlty tobeestabllihed 
through In-home training and follow-up. 

FINDINGS TO DATE: 

1. The skill Hierarchy and instructional program have been completed follov/ing group Insen/ice 
trqining, 

2. Validation of the revised program is being conducted. 

APPUCABIUTY: Community adjustment of mentally retailed persons requires strong community living skills 
training. This program will allow the Dally Living Coo^lrrator to use evaluative information to 
assess skill deficits and Implement a training methodology to raise these skills to acceptable 
levels. 
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OBJECTIViS: Th© major ebjectlves of the project are: (1 ) th© developmtnt of an ©tended tvoluatlon sys- 
tem for ossesiment and training of the severely developmentally disabled, (2) to develap, 
tfiRDugh on ©)rt©nd©d ©valuation method for th© mof© efficient ufllliatlon of vocational rehabillta^ 
tion pefson power, [3] to develop, thfough on extended evaluatlQn systenn. nnethods forth© more 
efficient utillzotion of vocational rahobllltation techniques to delnititulior^liit mof© of the develop' 
mentally disabled, [A] to Improve the quality of inter-agency llnicaoti. 

METHODOLOGY' The methodology utilized In the Initial thr©# years of the Crisis inte rvention Project will 
continue to be used In ttils project period. The bQilo applied research itrategy Is one of design- 
Ing highly individualized behavior change programs for each client based on hli or her unique 
physlcai/piv^hologloalchaiacteristlcs SOQS to p^vlde Inforrnotian relevanttoon© of the research 
core oreas of the projeci The programs consist of a series of hyp©tti#i©s about the types of 
problems present what ttiey are related to, and the training program oomponenti which could 
best deal v^th these problems. These hypotheses are stated In applied ieamlng terms, and a 
fynctlonal analysis of behavlorapproQCh Is used to ©valwte the adequaQy of these hypofrieses. 
Finally, each client served produces considerable applied restoroh infomnotlon that has direct 
and immediate applicability to the h^pes of problems presented by severely developmentally 
disabled Individuals. 

To date a considerable amount of knowledge has already been aocunnuldted and disseminated. 
In th© course of the project a series of Inten^ntion stfategles have bi#n identiflod for dealing 
with a slzeabl© number of personol-soclaUvocatlanal deficits related to beha vlor/leaming prob- 
lems. By using our hypotheses generating system and then selecting treaiment strategies based 
upon an lndl\4duaiized asi©ssm©nt a close and interactive conceptual link between evaluation 
and traatment processas has been assured. 

As slated, the purpQie of the pre^nt phase of th# project will b© to obtain mom of on empirical 
bos© for our ©valuation-treatment system as a oriticdl first step toward nnatohing various client- 
setting oharacteristtcs with specific treatment itrategles. As noted, the same basic methodology 
described above as used In the Initial thr©e-y©or phase will contlnu© to bm ustd In developing 
ttils empirical base. To llluitrat©. If a cllenf s presenting problems are aohslcleped to be related to 
his/her difficulty at identifying relevant cues for guiding his/her behavior, our present knowledge 
base suggests that there are at least seven different tfeatment strat©gl©s w© believe could be 
used to remediate problems related to this dlffioulty. Although It is our oontentlan that this repre- 
sents a significant step forward In closing the gap between evaluaHon cind tneatment further 
data are obviously required to help determine, based on a ^rtieular cllenf s specific entry 
ehoracteriitics, learning history, en^^ronmental derr^nds. ar^ so forfln, which of these stfategles 
has the greatest probability of success porfloulariy for him/her- Ai this data base develops, 
further testing will be used to assess the validity and pracflcalify of using these strategies for 
selected sets of commonly obsen^d client deficit and ej^esslv© chaioai^rii^os, 

FiNDINGS TO DATE: During th© mmB years of Its e)dstence. the Crisis Intervention Projsat, In response to the 
mandates for sen^ng the more severely disabled Imposed by the Vooarional Rahabilitatlon Act 
of 1 973, has developed and continues to refine a vooatlorcil habllitation/nihabllllatlon applied 
research profeislonal trainlng/and serNHce delivery model speclflcallyforttie severely develops 
menteilly disabled. The key features of this model grei [1) the technology used is based upon a 
broadly^efined learning theories approach with an applied behaviof analysis emphasis, [2] 
mmm am separate but inter-related developmental stages of client prog romfning, (3] a variety of 
agencies and sendee providers are oil active participants In client pfogrammlng, and (4) all 
client participants are eonside^d either unrehabllllotabl© or hard-to-^habllltat© by vocational 
rehabilitation personnel. 

AWJCABILriY: It appears as If there is sufflclent knawledg© and an appropriat© hwteilltati^ fedin^ogy to 
effectively serving develaprnentally disabled persons. Howe^r, In spSt# of this there is still a con^ 
flnulng tendency among vaeational rehablllta^on personnel to place the onus of fesponsiblllty 
for rehabliitation on th© shoulders of the client. Although this model has pfovidod Impressive and 
cost effective data over the many pnoductlN^ years of vocaflonoi rehabllltotion's existence, this 
model rtiay not be appraprlate for more sev©?ely developmentallydliQbled, The rehabillto- 
tlon counselor as a bralcer must be replaced bythe rehabilitation Qounseiorasa change agent 
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By the nature of tliis chang©. fri© training programs now being offered to rehabilitation counselors 
both thoi© of gn InsaNc© and presefvic© nature, must be capable of prosHdIng th© relevant skill 
training required for enabling them to tok© mora impacting roles In sen/Ing developmsntally 
diiabi©d periona. The us© of extended evaluation must b© ©nGouraged and Its use must b© 
predicated on mor© than simply the variable of time. Finally, the range and type of rehabilitation 
s©fvlc©i must differ. At p^sent, most communities considarthemselvesfortunat© If theyhayeon© 
v\/orkshop and/or work activity oenterto senr© all the clienti. There is obs^ouily a need for parallel 
program d©yelopm©nt so that different programs exist for those who are mildly and moderately 
handicapped and those vjho am severely and profoundly handicapped. Further, there should 
b© d©velopmentai links between and among these progfams sothatall indMduali have th© op- 
portunity for maximizing their competencies to the highest level in the least restrictive ©nviron- 
mental setting which enables them to do this. 
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The discovery and devtlopmant of knowledge and skills resulting In greater 
©ffectlvenesa of rehablilfation counselors as helpers with clients demonitrating 
psychological and vocatlonQl difficulties. 

Piycihosoelal Tirdatmtnt Stroteglds 

The discovery and devalopment of piychoioclal traatrriant programispeclftcally 
for use by rehabilitation proctltloners with clients ond modified eKiitIng trecfnnant 
progromi for the special needs of rehabilitation settings or specific rehabilitation 

populations. 

Program ivsluartlQri 

The discovery and development of procedures and t^hnlquesfor sviternctlcally 
evaluating the effects of rehabilitation sen/ices on client adjuatrment 
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OBJECTIVES: In datemlning the major dimensions underlying client Chang© and outcome as a result of the 
provision of rehabilitation lervicei, the project attempts to: 

a. delineate the major dimensions of client outcome; 

b. opefotionQlly define these dimensions using currently availobl© measuring Instfumente, and; 

c. provide program evaluaton with a handbook for addre^lng the criterion problems. 

METHODOLOGY; 

1 . The sample coniiited of 1 20 general caseload clients of the Arkansas Rehabilitation Sen/ice. 

2. The following data were collected at acceptance for servlcs and closures: ARS Client Outcome 
Measure and ARS R-300 Client data> 

3. At acceptance and closure clients in the sample completed the Mini-Mult and the Human 
Service Scale. 

4 Factor analysis of various sets of variables and change scores was the primary statistical tech- 
nique. 

FINDINGS TO DATE: Results of this project will be published as articles in th© Rehabilitation Counseling 
Bulletim 

*^Rehabliitatlon Client Needs and Piychopothoiog/' 

The central focus of this Investigation was the construct validity of the Human Sen/ice Scale (HSS). 
an instrument that purports to measure 7 dimensions of clients' needs that parollal Maslow's 
need categories. The HSS & the Mini-Mult v^^re completed by 11 7 clients at the time of acceptance 
for rehab services. Statistical analyses of the intercorralations among the iubscales of the two 
instruments supported two conclusions: (1 ) The Physlolegica! and Emotional Security subscalei 
of the HSS are highly saturated with psychopathologlca! symptomatology, and (2) The remaining 
five HSS subscales measure dimensions of clients* psycho-social and vocational adjustment that 
are relatively Independent of psychopathology. 

^'Client and Counselor Perspectives In the Assessment of Client Adjustment" 

This Investigation was designed to address the Issue of client and counselor perspectives in 
client assessment. 1 03 clients completed the HSS and were evaluated by their counselors using 
the Client Outcome Measure at the time of acceptance for rehab leMces, Statistical analyses of 
the Interrelationships between the two Independent assessments led to three eonciuslons; (1) 
Client and counselor perspectives tend to converge at the theoretical level, (2) The modest 
magnitude of the correlations Indicates that client and counselors are seldom In close agreement 
In their judgment, and (3) Discrepancies between cllenti' and counselors' responses on relatively 
objective Items suggest a celling on the degree of convergence that maybe obtained. Implica- 
tions of these results for rehabilitation counseling are discussed. 

^'Dimensions of Client Outcome: A Replication'' 

Thirty-one clients completed the HSS and were e^^luated by their counselors using the Client 
Outcome Measure at the time of acceptance for rehab seMces and again at closure. Statistical 
analyils of the residual change scores suggested two concluilonsr (1) Economic-vocational 
measures of client change during the rehabilitation process are relatively independent of per- 
sonahsoclahfamlly Indices of adjustment, and (2) iconomlc-vocational improvement may be 
facilitated in self-p©(ceived emotional security. Despite several limitations, th© results were generally 
conslifent with those of the previous Investigation. 

APPLICABILITV: The liolatlon and operational definition of the major dimensions of client outcome will 
enable program ewluotom to plac© their accountablli^' analyses on a solid scientific foundation. 
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OBJECTiVES: 

I To a^ss the value of VaeaHanol R«habllftoflon Oaunsalor Fmaftont: A Sttlf-lnstruaflanal 
Trciinhg PMliag«« 

2. To measur© the effsotlvene^ of the pcMkgge In teaching ihe Intended principles and concepts 

3. To ©valuat© users' attitudes toward ttie package. 

MITHODOLOGY: 

1. Two random sample groups were selected from a populatjon of rehabilitation eounselors and 
rehabilitation oounselor students. 

2. A series of tests, based upon counselor functions preiented in the tnainlng package, were given 
toon partlclpariti to determine present level of knowledge of the prinoipiesgnd concepts. 

3. Participants were asked to wort< through each self-Instructional manuaL 

4 The teiti were readminlstered to determine the e^ent to which concepts and principles 
were learned. 

5. Rartloiponts weni asked to complete an attitudinal evaluation test designed to rate the package 
on a 5 point scale, ranging from poor to excellent wlfri mid-point being the minimally acceptable 
leveL 



FINDINGS TO DATE: Topics covered by the self-lnstryetionai manuals ore: 

1 . Rehobllltatlan Counselor Code of Ethics 

2. Developing Referral Sources: Effective Cgseflnding 

3. Structuring the Counselor/Client Interaction 

4. Basic Principles for Determining Client Ellgibnity 

a. Genefol Provisions 

b. EvQluotlon of Rehabilitation Potential 

c. Extended Evaluation for Detemninlng Rehabilitation Potential 

d. SSDI and SSI Cases 

& Cos© Reoordlng 

6, Managing the Flow of Cases 

7. Confidentiality of Information 
Major findings of the study are: 

0. Self=lnstrueflonal training material is an effective approach to teaching rehabilitation student 
and counialors boilc principles and concepts related to the Job functions of a rehabilitation 
eounseior. 

b. Rehabilitation students and counselors were able to Increase their knowledge of the subject 
matter contelned In the Vocational Rehabilitation Counselor Functions training packag© to 
a point better than ninety percent rr^stery. 

c. Rehabilitation students and counselors reacted favorably to the materiah 

d. A majority of rehabilitation students and counseloi^ completing the training material thinl< the 
paokaga is appropriate for training ^habllitatlon counselors and is effective In pre^ring 
them ta perfomn day-tO'^day activities of the Job. 
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APPLICABILITY: With an InGreasIng demand on th© rehabjiltatlon counielors time, the need is apparentfor 
training materials which require little time and are both effective and inexpenslv©. This package 
was developed in respons© to that need. 
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OBJECTIViSi 

1. To assess the extent of relationship between dlsablilty type and patterns of personality ftjnctioning 
for eleven groups of rehabilitation cllenti. 

2, To review and summarize relevant literature in a series of tabular presentations. 

3, To draw InnpllQatlons for rehabilitation counselor of any obtained differences In terms of 
hypothesized behavioral functioning of rehabilitation clients. 

4. To conduot item factor analysis of two of the instruments for purpose of assessing their construct 
validity with rehabilitation clients. 

MiTHODOLOGY: 

T Sample will consist of approximately 300 rehabilitation clients vvho participated In a nationwide 
study of the rehabilitation counseling process. 

2, Four instruments were administered to the clients ort the time of acceptance for rehabilitation 
services. The In^Mments are classifled into three areas of personality functioning: 

a. psychopathoiogy, 

b. self-concept* and 

c. normal personality. 

3. The major rtatlstlcal analyies will Include: 

a Comparisons of the eleven dliablllty groups on the subscoles of the various instmments. 
Analyses of variance will be followed by Duncan's Multiple Range Test, 

b. Principle components anqlyies and Varlma^ rotations will be used to liolote homogeneous 
clusters of Items which reflect client response patterns on the Tennessee Self-Concept Scale 
and the 16 PF (Fomi E). Recent research (Howarth and Browne, 1971) and reviews (Bentler, 1972) 
have queitloned the dimensionality, and thus the validity of the scoring systems, of the 16 PF 
and the TSC respectively, 

FINDINGS TO DAT! : 

I 1 . Disability and Self-Concept; A Comparative Investigation, 

A notlonwid© sample of 326 rehabilitation clients representing hvelve disability groups completed 
the Tennessee Self Concept toale (TSCS) at the time of acceptance for leMces. Statistical 
comparisons were made among the twelve groups on 14 selected TSCS scales. 
Conclusions: 

a. Disablement has a significant negcrtlve Impact on self-concept, 

b. individual response to disablement Is extremely variable 

c. Some disabilities have a more severe Impact on self-esteem than othe^. 

d. The analv^s results suggested that many physically disabled clients who re^rt favorable 
self-conctpts may be protecting themselves against an underlying tendency toward seriQUs 
emotional disturbance. 

2. Factorial Validity of the Tennessee Self-Concept Seal©, 

This Investigation was deilgned to connpar© the factorial stnjcture of eKamlnees' responses to the 
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Tenness©© Self Concept Scale to the rationally derived subscal© structure of the Instrument 
Oblique rotations of four variable sets which represent successive condensations of the TSCS item 
sample were carried out. 
Conclusions ; 

a. The presence of three positive and three negative items within each of the 15 combinatjons of 
content (three penpectlves and five selves) does not effectively control for acquiescence 
responding. 

b. The three design facets of the FSCS (direction, percpectlves. and selves) clearly interact in 
defining the dimensions of examinee reiponse to the 90 Items, 

Q, The factorial structure of the examlneei' responses to the 90 TSCS items is generally not 
consistent with the rational design of the instrument, 

II, 1, Disability and Psychupathology: A Muititrait-Multimethod Investigation, 

This Investigation was design^ to address three major research questions concerning the relation- 
ship between disability and psychopathol^y. 

To assess the relative degree of emotional disturbance among 12 disability groups on the 
standard psychopathology scales of the iVIInf-lVjult and the PSS (an evaluation of the dimen- 
sional hypothesis). 

Conclusion: 

The dimensional hypothesis was supported by the MInWVIuit and PSS comparisons. 

b. To assess the relationship between nature of disabling condition and psychopathological 
classifiCcrtlon using statiitically generated Minl-IVjult profile groups (an ©valuation of the 
typological hypothesis). 

Conclusion: 

The cross-tabulations of disabling condition by two independently derived Minl-lVlult proflle cluster 
schemes did not support the typological hypothesis in the domain of self-reported 
psychopathological symptomatology. 

c. To assess the relationship between clients* views of their psychoiogical adjustment (measured 
by the Mini-Mutt) and the agency's view of the extent of the clients' psychopathology (mea- 
sured by the PSS) (an evaluation of the perepectives hypothesis). 

Conclusion: 

The substantial correiatlons between ^e Mini-Mult and PSS provided overwhelming support for the 
perspectives hypothesis In th© realm of psychopathio logical ass©ssment. 

2, Psychologist vs. Cllerit Perspectives in the Assessment of Psychopathology, 

The iViinnesota Muttlphaslc P©raonaIity Inventory (MMPI) and The Psychiatric Status Schedule (PSS) 
were administered to two samples of clients. The IVIMPI summarized the clients' subjectiv© views of 
their emotional status while the PSS provided an ^'objective" assessment from the psychologists* 
perspectives, Statistical analyses of the resulting multivariabl©-multimettiod matrix revealed a 
substontlQl convergence of client and psychologist ^mpectives; however, the implication of 
these findings for clinical and counseling practice Is that the MMPI (or any of Its short forms) should 
not be used alone In diagnosing the nature and extent of emotional disturbance • some form of 
structured Interview should be employed to provide an additional pe^pective on the client's 
self-perceived dlstfeiSr as well as ascertaining unique Information regarding the degree of Im- 
poirrrient In other areas of ftjnotloning, 

III. 1 . "The Factorial Validity of 1 6PF-i with Rehabilitation Clients" 

A comprehensive riview of the published factorial studies of th© 1 6PF suggests that the ©vldence 
is divided regaidlng the vaiidlty of the 1 6 prima^ factors. The 1 6PF-f , which was designed for use 
with persons of limited educational and cuttufal background, ^s administered to a heterageneous 
sample of 449 rehabilitation clients. Factor analyses of 128 Items, 32 parcels, 16 scales and 16 
Chang® scores were conducted, Conolyslons: 

g. The second=o^er personallh^ struotur© of the 1 6PF received strong support in this investigation. 
While Factor IV (Independence) did not assume its previously verified pattern In any of the 
analyses, this could be due to Idlosyncracles of Form i or the ver^ heterogeneous subject 
sampi©, 

b. Th© consistent replication of th© secondaries Implies that the structural relationships among 
the primaries are repllcable; however an independent analysis of the 128 Items provided 
direct evidenoe forth© 16 prima^ factors, 

c, Form 1 of tH® 1 6PF, which is the newest and least well refined of the five forms of the popular 
questionTOife. appeori to be measuring the dimensions of Cattell's normal personality 
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spher© as well as the more established forms. 

d. While th© available evldenc© for th© factorial validity of the 1 6PF is fa r from unanimous, it cer- 
tainly does not Justify the negative conclusions reached by some psychologists, When evalu- 
ated by reaionable standards the 16PF compares fdvorably v/ith any other inventory that 
purports to measure variations in normal personality functioning, 
2. ''Disability and the Normal Personality Sphere: A Comparative Investigation'' 

A comprehensive literaturt review examined two dozen studies of disabled persons using the 

16PF Questionnaire. 

Conclusions: 

a. A syntheiis of the results of 1 9 investigations suggested that th© following personallh/ mani- 
festations may be associated v^ith disablement; tendency toward introversioa Increased 
anxiety, inclination to pathemia, decreased evidence of independence, and lowered super- 
ego strength. 

b. The synthesis only partially confirrtied "Cattail's hypothesis" concerning o generalized effect 
of physical disablement. Specifically, Catteil a^ued that the typical disability-related per- 
sonality profile was difftrentffom neurosis; however, the cur^nt evidence Is entirely consistent 
with the 16PF seconda5^an)ciety factor. 

The 1 6PF*Form E was completed by 326 rehabilitation clients representing 1 2 disability groups, 
In oomparison to the 1 6PF-i norm groups, which consist of rehabilitation clients and 
other disabled persons, the research lample was more intelligent, liberal, confident, and 
relaxed, 

d. When the 12 diiabllity groups were compared on each of the 16PF primary source traits, 
eight factors were statistlcQlly significant It was concluded that the dimensional hypothesis 
regarding disabllltyand the normal personality sphere was partially supported. 

e, A hierarchical cluster analysis of 262 client profiles generated th^e levels ©f highly diserimin- 
able personality clusters. There was a statistically significant relationship between broad dis- 
ability type and profii© group membership, it was concluded that the typological hypothesis 
received slight support in this investigation. 

APPLICABILITY: The importance of psychoiogicai variables in the rehabiiltatlon process has been docu- 
mented In research as well as the ©xperience of proctitlonere. This investigation was premised on 
the assumption that improved understanding of client psychologloal variables will result In more 
appropriate and efficient rehabilitation seMces, 
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OBJECTIVES: 

I To provide Perianal Achlevennent Skills [PAS] training to adjustmeni personnel working with blind 
clients, 

2. To adapt PAS training nnartsrials to blind clients, 

3. To conduct an applied field itudy of PAS in two rehabilitation facilities for the blind - Arkansas 
Enteiprlies for the Blind (AEB) and Criss Cole Rehabilitation Center for the Blind [CCfiCB). 

METHODOLOGY: 

Phase I— Training of Trainen 

Training In fie PAS program was conducted by RT-13 personnel for participating counselors In 

bothfacilltles, 
Phase II— Development of Materials 

PAS materlais were converted into o PAS package appropriate for use with blind clients. 
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Phase HI— Completion of a Field Study. 

Consanting cHtnti from the regular rehabilitation progrann of Artcansai Enterprises forth© Blind 
were randomly assigned to ©Kperimsntal (receiving PAS training) and control (not receiving PAS 
tnalnlng) graups. Program outcome data were collected from client* facility and agency pempec- 
fives. Pre and post meaiurei on both client groups were obtained and compared— i.e,, profiles In 
skill development at the beginning and end of the progfQm, regular rehabilitation outcome 
data, and R-300 data were compared. 

FINDINGS TO DATE; Original project plans included field testing at tv/o facilities for the blind. Due to a 
change in cilantele toward the multiply handicapped (deaf-blind individual) Criis Cole Center 
was not able to participate in the research phase of the study. Research efforts were completed 
at Art<ansas Enterprises for the Blind (AEB j. 

The study involved 34 clients enrolled In the 12 week personal adjustment program at AEB. Of 
those students qualifying for the research (IQ 70 or above, braille skills, and projected 1 2 week 
enrollment In the adjustment program), 16 were in the experimental group and 18 in the control 
group. Since subjects were assigned to the experimental and control groups on a random basis, 
no differences were found between the two groups on most demographle variables; however, 
the control group was somewhat older (average age of 32) than the experimental group 
(average age of 26). 

Promislna results from the use of Personal Achievement Skills (PAS) with the visually handicapped 
were found. Although the control group was also involved in group counseling, the axperimentol 
PAS clients reported greater gains In self-eiteem and trends toward higher self-report gains In 
goal attainment from pre to posttesting. 

The unique contributions of PAS to personal adjustment training for the visually handicapped 
seem to fall into two categories; e.g.. it teaches specific skills of behavioral self-control and en- 
ables individuals to develop through the accomplishment of a personally meaningful goal. The 
way In which PAS accomplishes these objectives is operationalized In the exercises and activities 
presented In the PAS Leader's Manual for the visually handicapped (Roesslerand Means, 1977). 

APPLIC ABILITY: It Is anticipated that PAS will provide wori<©rs for the blind with an additional tool for involving 
blind clients in th© development of their own rehcibilitotion program. 



160 Research on th© Psychosocial and Vocational Adjustment 
of Spinal Cord Injured Clients 

Ptlfidp^l invMflgafar: DariltlCMlc,Phl». 
StaftMi Ooifttiiiihig 
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OBJECTIVES: 

I To design a comprehensive research and evaluation strategy to assess the effectiveness of a 
model Regional System of Spinal Inju^ Rehabilitation, 

2. To Implennent Penonal Achievement Skills Training with a gnoup of SCI at ttie Hot Springs Rehablll- 
teflon Center. 

3. To Qomplet© a comprehensive review of ttie research literature dealing with paycho^lal and 
voccrtlonal ^tributes of the SCI. 

4 To Implement a comprehensive re^rch and evaluation strategy oM^Ing the effectiveness of a 
Model Regional Sysfenn of Spinal Cord Injury Rehabllitatl^, 

5. To describe the ^mple of SCI perBWi making us© of Reject sen/Ices. 

6. To assess th© extent to v/hlch SCI cllSfits' personoL ^lal, and vocational needs are met by the 
rehabllltatflw piogrm ert the Hot ^rln^ Rehabilitation Center, 

7. To TOmpare thorn SCI ellente wtio sueeessfljlly complete their vocational training programs wltti 
ttiose client wt^ did not for ttie pui|^sa of tolating client charootaristlcs which or© predictive of 
success, 

8. To devlsa speelflc Intervention strategies to m^t the research defined n^di of th© SCI. 
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9 To compiat© a comprehensive revjaw of piycbosoclal and vocational research pertaining to ih© 
SCI, 

10. To rrteasur© the rton-econonnjc and quasl-economjc aontributlons of the SCI to socletv. 

11. To assess SCI cllants' degres of satisfaction v^lth rehabilitation services. 

METHODOLOGyi The research design for measuring and monitoring client variables considers qsseteing 
the cHent'i ecoronnlc, environmental, sociaL and piychoioglcal status from entry into the project, 
through treatment, to project completion. A 'Yepeated measures" deiign will be used and 
comparisons of SCI project clients to several other SCI client graupi v^lH be made. 

FINDINGS TO DAT!' The following Impllcaflons appear from the currently compiettd data analyses. 
L Injured at or before 1 B, many cllenti have been in a dependent statuifora algnlflcant period of 
time and have developed few vocational commitments dhd behaviors. 

2, Most SCI clients viewed rehabliltatlon as access to rnedlcal end surgical services, 

3. Diversity of goals selected by SCI clients underscores the need for indMdualiied planning 

with clients; Independence goals are somewhat more important to clients than vocational or 
social goals, 

4 Uke other disabled client groupi, project clients reported low sdti^action levels of work, psychologi- 
cal, and health related needs. 

5, Direct counseling with clients regarding their goals and objectives for the future is also required, 

6, Psychological adjustment to spinal cord Injury Is tiighly Idloiyncratlc. 

7, Project procedures for identifying and involving spinal cord injured individuals In rehabilita- 
tion seMces appeared effective. 

APPLICABILITY: Results of ttils projeot should improve sen/lces to SCI clients dt the HSRC and other com- 
prehensive rehabilitation facilities. 



161 Development and iyaluation of an Intdrpersonal 
Training Package 

Mn^p^ lifVMiffatori MMrt L MlW^, i^.D. 
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OBJECTlViS: 
Phase j 

1. To datermlne Inter-roter reliability of the following meosuresi q) Counselor Faclllt^lon Scale, b) 
Client Self-Directive Behavior Scale, c) Client S©lf*Reveallng Scale, and d) Client Intemallzatlon/Ex- 
ternoliiatlon Scale, 

2. To study the ralcrtlonshlp between ratings on these maosures and client outconne in temni of status at 
closure, 

3. To compare the relationship of the above measures wHh a comprehensive battery of psychologi- 
cql te^s. 

Phase II 

I To a^ss the Impact of the IPS training pc^koQe on client outcome, when used by VR counselon 

who hove been trained by VR agency tralnen. 
2. To a^si the Impact of the IPS package ot the Inte^monal envlronnienf of a comprehenilve VR 

center. 

fvlETHODOLOGyi 
Phiose I 

I Tape recorded counselor/client sessions will be rated (tQF»s already available In data bdhk). 
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2, Client closure status, R-300 data and client psychologjcal test sub-scores are also available from 
ihe data bank. 

3. Correlational analysis and multipl© regression analysis will b© used to analyze the data. 
Phas© II 

1, Selected state agencies and rehabilitation centers will be asked to participate In the development 
of a comprahenslve field test of the training prograrn, 

2, Clients of e)^rimental group counseloii (who will receive IPS training) and control group coun- 
selors (r»o IPS training) will be tracked with systematic assessment for a period of dt least 2 yeara. 

3, Specific data gathering procedures, instruments, and methods of analysis will be developed 
through consultation with participating fehabilitation agency pereonneL 

FINDINGS TO DATE: 

I Editorial and Instructional design v*'ork on the IPS materials have been completed. 

2. Developmental field tests have been conducted, 

3, Phase i data collection and analysis have been completed. 

4 A "second generation" trainer (trained by an RT-13 trainer) conducted an IPS experiment with 
nursing students. The experimental group nurses showed signiflcantly higher skill levels on all criteria 



S, Plans are being completed to work through regional continuing education programs to conduct 
an evaluation of the IPS package in temns of whether counselors, trained by second generation 
trainers, influence client behavior to a comparable degree. 

APPLICABILITY: The IPS training progrann purports to effect an improvement In basic counselor helping skills. 
With such training, counselon should b© expected to achieve superior results In helping clients 
define and achieve goals and resoive problems. 



162 Development and Evaluation of A SelMnitructlonal Physical 
Fitness Training Program for Spinal Cord Injured 
Rehabilitation Clients 



OBJECTIVES: To develop an indlviduQllzed selMnitnjctional physical fitness training program for use of 
rehobllitation clients with paraplegic involvenneni 

METHODOLOGY; Sample will consist of msdically stabie, spinal cord injured clients enrolled in vocational 
or pre-vocotlonal training In a large rehabilitation facliity. 

New enrollaes in the SCI recreation/fitness program will be evaluated to determine their physical 
functioning level. Following the fitness evaluation, clients will be given the lelf-lnstructional pro- 
gram to use as their fitness training cu^culum. After two months, participating clients will be 
re-evaluated to detenmlne p^re^. 

Participating SCI clients will evaiucrte the program on the following criteria: 

1. degree of asal^ance required to perform activities 

2. value of the eKercIs© (does It help?) 

3. enjoyablllty of the exercls© 

4 probability of TOntlnued use of the program 

FINDINGS TO DATE: A seif-lnitruotlonal program focusing on InGreasing user functioning, hygiene, diet, 
exercise and rest was developed and the materials reviewed by medical doctors, physical 
therapists, and recreation specialists in two rehabilitation facilities serving the severely disabled. 
A test group of SCI paraplegics In a comprehensive rehabilitation center has been selected for 
the program. These clients will undergo o fitness aisessment. be given the self-lnstructlonal 



measures. 
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program, and b© fe-assessed twelve weeks later 

Ivaiuation will be in terms of how many persons actually us© the program and what fitness 
changes occur for those who do us© the program compared to those who do not 

APPLICABIUTY: This program should provid© a physical fitness training progrann to Increase the physical 
functioning level of SCI clients. Hopefully, It will result in a shorter rehabilitation time and decreased 
Incidence of physical losses following terminafion of formal physical therapy services. 



153 Rehabilitation Counseling: Development and Evaluation of 
o Comprehensive Counseling and Case Management Model 



1, To Identify ©ffectiv© rehabilitation counselor interview behavior. 

2, To identify effective rehabilitation counseling non-interview actions, 

3, To develop a case management handbTCk for rehabilitation counielors. 

4, To prepare a series of training modules for teQching the skills Identified in 1 and 2 above, 

5, To develop Instruments to assess the extent of counselor trainee skill acquisition. 

6, To develop, disseminate, and evalugt© self-Instructional packages to tral n counselors to rate and 
classify counselor/client interaction. 

7, To evaluate the completed training programs. 

8, To revise and prepare o final trdlnhg program based on results from the Initial evaluations. 

9, To prepare research reporti on the effectiveness of the training programs. 

10. To continue the refinement of the Facllltative Management Modtl of Rehabilitation Counseling 
through research. 

MITHOOOLOGV: This project will be a coordinated effort Involving several Center faculty. The methods to 
b© used are similar for each of the major components of the modal. 
The general research methodology is as followi: 

a. Development of Training Modules 

The training modules will be developed to Increase the trainees' awareness of different 
counselor skills and the effects they have on client behavior. Quidallnei for the facllitatlve use 
of oounselor iklils will be presented. The training m^ules will Include: 
T A didactic component which will be presented via lecture and nncK^ellng and will Include: 

a. Definition of training module 

b. Rationale for the tralnlrig module 

G. Listing and definition of various counselor skills 

d. A listing of the principlei for the effective use of each skill 

2. A discrlmlncrtlon component designed to train counseloi^ to diicrimlnate between effective 
and Ineffective skills. This will be done via modeling, ial©-playlng> and listening to and 
orftlqueing tapes. 

3. An esqDerlentlal component designed so that traln^s will ba provided the opfwrtunlty to 
practice the counselor skllli via role-playing exercises. 

b, Development of AMessment Devices 
The following areas will be asse^ed: 

T Cognitive Galni Tests will be ^Bs/e\cpedi to measure trglnt© comprehension of the con- 
cepts and principles presented In ttie training modules. 

2. Skills ©ain: The degree to which the trainees \mm the skills advooated In the training 
modules will be detemilned via direct obse^atlon of their capabllltv to emit the desired 
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behaviofi. NeceKary rating scales will be developed. 
3. Attltudinal Evaluation: An evaluatton form will b© developed to meosura the trainee's 
latiifactlon with the provided training, 
c. Asse^nnent of the Training Modules 

In order to determine the effect of training, the foHowing will be performed; 

1. A random sample of rehabilitation counselori will be drawn and divided Into an experi- 
mental (training) and control (no-trajning) group, 

2. Knowledge of appropriat© behavior and ability to emit such knowledge will be assessed 
prior to training, 

3. The e^qDerimentai group will receive the FacHltotlve Case Manggement Training. 

4. The control group will receive no training. 

5. Following completion of training the couriielor trainees wl II be assessed to determine if any 
cognitive or behavioral development has occurred. Also the attitudinai evaluation de- 
scribed above will be adminlitered to the experimental group. 

FINDINGS TO DATE: Developmental work has been initiated In all ffalnlng areas in this project: 

Systematic Caseload Management Moduie- 

This module Is conducted within a management by objectives framawork with emphasis on time 
management The three functions to be performed within this framewortc are Interviewing, Case 
Processing end Non-client Interaction. Teaching the specific skills to carry out each indiN^dual 
case management task is the function of the four subsequent modules. 

Communication Skills IVI^uIe— 

The need for training in this area has been confirmed thraugh an ©\ciluatlon of the basic FCM 
training package. Two drafts of the didactic component of the module have been deveioped 
and further revision is taking place. Developmental work continues on the discrimination and ex- 
perimental components and assessment devices for this module. 

{nformotion Exchange Effectiveness (\/1odul©— 

An initial rough draft of the didactic component of this training module has been completed 
and a revision is in process. Work has begun on developmentof the exercisei forthe discrimination 
component; the specific design of the experiential component Is currently being developed; 
and tentative assessment desHces have been deveioped and pilot tested. 

Goal Sefting Module-- 

This module contains two sub-sections. They are information processing training and goal setting 
interview training. Each sub-section contains didactic discrimination and ej^rientlai components, 

1 . Information Pnscessing Training. An Initial rough draft of the didactic ocmponent of this sub- 
section Is near completion, it contains ggidellnei for information collection during the Intake 
interview. An outline of exefciies for the discrimination component hoi been developed. The 
development of cognitive and behavioral skill gain asiessment instruments has been initi- 
ated. 

2. Goal Setting IntenHew Training. An initial rough draft of the didactic component of this sub- 
section Is near completion. An outline of the exercises contained in the dlscriminotion com- 
ponent has been developed. The specific design of the experiential component is cumtntiy 
being developed; and the development of assessment instruments has been initiated. 

Case Processing and Non-Client Interaction- 

An Initial rough draft of the didactic component is undenA^y The case processing functions 
have been Identified and categorized. Discrimination and experiential components are in the 
process of development; skill gain assesiment Instruments are being prepaiBd. 

Comprehensive Evaluation of Basle FacHltatlve Case Management Package- 
In addition to the activity listed under the five specific training areas of this project, an evaluation 
of the basic FCM training was conducted to assess Its effectiveness and to determine areas of 
Innprovement for the present project. The foHdwing general ilgnlflcant findings resulted! 
FCM training has a positive Impact on the following dependent variables. 
a» knowledge about basic principles and concepts of effective cose management procedures 

b. knowledge about how to distinguish a facilltatlv© reiponie from a non-faollltative response 

c. knowledge about how to distinguish between the effect of different moment-to-moment 
interaction techniques 

d. overall cognitive gain 

t, counselors' general feelings and attitudes tovy/ard FCM training 
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f. counielori* feelings and attitudes toward the value, appropfiateness and practicarity of 
FCM training 

g. counielori' feelings and attitudes tov^a rd thm organization, content and balanc© of activities 
in FCM training 

h. counselsr information collection behavior 

I. counieior Information dissemination behavior 

j. counielor ability to commgnicQte empathic underetanding 

FCM training had no impact on counseior moment-to-moment respons© style. 

Although the basic FCM training package has a positive effect on counseior behavior, a need 

exists for greater in-depth training In FCM. Counselors in the experimental gragps demonstrated 

significant gain in mostareos: but improvement is needed If they are to reach appropriate levels 

of performance. 

Case Mgnagement Hondbook— 

Prellmlnafy wort< has begun on the cast management handbook. This guide will emphasize the 
essentiai elements of monaging IndMdgal cases whereas the caseload rrianagament component 
wlllemphaslEe the managementof the entire caseload. 

Counseling Process Scales Training Packages-- 

Process oriented assessment procedures and instruments have been developed as follows: 

a. scales to assess counselor behavior 

b. scales, inventories and obsen/atlonol guides to assess client functioning 

c. psychosocial assessment process (programs) 

These instnjmenta, with supporting material, have been submitted to the media section for 

development of a selMnstructionoI tape-slide-wofkbook training package. 

light publications which relate to the development of the FCM Training package have been 

completed. 

APPLICABILITV; The rehabilitation caunselor remains as the prlnclpQl client representative of the vocoffonal 
rehabilitation system. However, the optimal counseior role model for serving the leverely handi- 
capped has not been adequately defined. The Facultative Case Management model based on 
on Integration of counseling and case management skills provides a reality oriented approach for 
rehabilitation counseloi^ which has the potential to maKimlie the coynseloi^' positive Impact on 
clients. 



164 Systematic Psychosocial Vocational Treatment Strategies 

In Vocational Rehabilitation Settings Serving Severely Disabled 
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OBJECTIVES: 

1. To Identify piychoaoclahvocatlonal problems experienced by the severely disabled 

2. To clarify aspects of the problem requiring remediation; eg* , penon, ant^edent, or consequence 
varlablei 

3. To select an appfopriat© inode and method of psychasoclal-vooatlonal treatment 

4. To develop piychosoalal-'Vooatlanal treatment strategies to problems in living experienced by the 
severely diiabled. 

5. To evaluate ttit psyehosoelal and vocational gains resulting from treatment 

6. To devel^ mtthods for maintaining treatment gains In the client's real life settlna 

METHODOLOGY: The syitemotic psychosoclai'vocatlonal treatment project Is a coordinated effort i nvoiV' 
IngievefQldenteffgculty. The objectives and methodology of the component research projects 
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vaiy depending upon the topic for Investjoation. 

The general rtiearch methodology for ©och of these Investigations Is presented below: 

Client Metlvcrtlon in Rdhsbllltotlan. This Investigation will Includ© the following activities; a) 
review of the ex^rlmental and theoretical literature pertaining to client nnotlvatlon; b) preliminary 
analyies of objMtlve test data, including sevirdl motivational variables; c) a programmatic 
Investigation of th© motivational dynamics of rehabilitation clients In selected field offices and 
faciiltlei; d) prGparation of an Instructional manual for rehabllifatlon counselors entitled "Under- 
standing Unmotivated Clients/' 

A prellminafv review of the literature Indlcatesthat there are several variables or specific measures 
relevant to this investigation: self-concept or self-esteem, as measured by the Tennessee Self- 
Concept Scale or Coopeiimlth Inventory; intemal-extema I locus of control; need for achievement, 
as measured by TAT Protocols; level of aspiration; and Catteirs IVIotivatlonal Analysis Test. After 
completing selected analyses, a comprehensive battery of tests and measures will be selected for 
us© In the programmatic Investigation of nnotlvation. The design will Include counselor assessment 
of client demographic and psychological variables reievanf to motivation. Experimental studies 
will be conducted to supplement the primary multivailate-correlational Investigation. 
Oounsolor and Qlftnt Viewpdlnte an RehabllHstldn Issues. Recent research [Levlton. 1973] 
suggests that succe^ and failure In rehabilitation may be o function of counselor/client agree- 
ment (or disagreement) on seven phlloiophlcal Issues: a) client participation versus emotional 
neutrality; 3) hopeful versus realistic approaches; 4) preferential treatment for promising patients 
versus equal consideration for oil; 5) promoting independence versus allowing some indepen- 
dence; 6) safety versus some rlsl<-taking; and 7) full disclosure of an invisible handicap versus 
hiding It whenever possible, 

This project seei<s to 1) develop self-report measuris for each of the seven issues and oMemble 
normative data for counselors and clients; 2) examine the relationships among counselor and 
client value positions on viewpoints and various counselor and client charaoteristlcs; and 3) 
examine the relationship between the extent of counselor/client agreement an the seven Issues 
and other aspects of the counseling relationship including measures of rehabilitation success. 
Instrument development vvili proceed following the standard recommended steps. Collection of 
nofmative data and conduct of research to meet the second and third objectives will involve 
various district offices of the Arkansas Rehabilitation SeMces. 

Olldnt P#re#ptloniOf the iervlae Delivery iyitems a! €^@mprth#nslve Rehablirf^lon 
Oertter. This Investigation will be conducted to Identify problems that rehabilitation clients face in 
a comprehensive rehabilitation facility; to chart changes In the psychosacial development levels 
of clients during their facility tenure; to measure client perceptions of the facility's environment and 
client satisfaction with faoliity ©xperiences in their facility programs will be conducted at the Hot 
Springs Rehabilitation center. 

In response to the four principal objectlvei of the project, data will be gottiered from rehabilitation 
clients on the following Instruments: Analysis of Behavioral Competence, Psychosoolol Develop- 
ment IVIatrIx, Moos' Community Oriented Programs and Environment Scale, and a Client Satisfac- 
tion Sen/ice Rating Measure. Data pertinent to tti© objectives of the study will be collected from 
client at different stages of tenure In the center. The longitudinal cro^-seotfonai design provides 
estimates of the changes on key variables which occur over time at the centen 
After the identiflcatlon of student problems, the second phase of the study involves presentation of 
the data In terms of management Impllcatlohi for posslbie changes in center programming. The 
third phase of the study calls for a second administration of the Behaviorai Competence, Psycho- 
social Development, Social Climate, and Client Satisfaction measures to asse^ the effects of 
changes in center policy and practice. 

Develepment of a Rehabllltiif len Psy^hdsoalal Medeh This investigation will be conducted 
to 1) develop a functional rehabllltatloh psychosocial treatment model; 2) identify the stages of 
psychosocial gro\A^h; 3] identify skills and supporting khowledge rehabilitation wortce^ need to 
facilitate client movement through the psychosocial growth process; 4) Identify existing and 
needed programs and techniques which facilitate tlie psyctiaioclal grov^h process; and 5) 
Identify methods of evaluating the psychosocial growth process. 

The ARR&TC has had an active history In the development of psychosocial tTChhlques for 
rehabilitation. Previous research, as well as ongoing itudles, provides the basis for this comprehen- 
sive modeK 

Piyehoioolal Treatnif nt Procedures In a Rehcibllttafien Field Offlae. This project will be 
conducted to: 1 ) develop an overall psyctiosocial treatment strategy In rehabilitation field offices; 
2] publish the strategy in terms of guidellnts appropri^e for any field office serving non-rural 
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populations; 3] develop pfocedures whereby Personal Achievement Skills training can be pro- 
vided as an ongoing asp^t of the field office servjces; 4] integrate and coordlnat© the client's 
psychosocial growth resulting from Personal Achievement Skills training and Behavior Analysis 
Training with the cognselor's efforts; 5) Integrat© psychosocial treotment strategies such as 
Behavlorai Skills Training, Handbook of Behavioral Management, eto. into individual and group 
approaches to piychosrolal treatment; 6) Identify other resources which might contribute to the 
effectlvaneis of field office programs In meeting client psychosocial needs; and 7) evaluate the 
trolnlng programs' effects on client outcome and staff behavior. 

In testing this approach in a field office, the initial step will be to win the staff's acceptance of and 
support for development of a model program of psychosocial adjustment In their field office 
setting. Throughout the deveiopment of the program, the staff would be continuaily Involved in 
defining and evaluating the effects and feaslblHty of program modifications. 
The first Innovation will be that of Initiating the Pereonal Achievement Skilis progfam for all feasible 
clients served by an office. Counselors will then be Instructed In the use of Behavior Analv^isTraining 
and other selected techniques for iiidividual Interaction with ciients. An appfoach to cose staffing 
drawing on Insights from the psyctiosoclal treatment program will also be tested. As the basic 
concept of coordinated Individual and group psychosocial seMces Is Implemented, other exist- 
ing programs and techniques will be ^viewed by the staff for po^ible inciuslon In the program. 
Throughout the procesa, pre and post Qsie^sment of clients processed through the office will be 
completed. Staff attitudes will alio be monitored, Guidelines for implementing this model will be 
developed and disseminata in a report containing research findings related to direct client 
outcomes and staff reactions. 

D#v«lopi!i@ntand ivaluMon^f ari"llfideritandlng Human ldh3Vl^^'Tr€lfilngPaelc€i#, 

This investigation will be conducted to develop 1) a method for anoiyzing client behavior; 2) a 
mettTOd for viewing maladaptive behavior which suggests Inten/entlon strategies; 3] a method for 
vie wing the prooess of movement from maladaptive to adaptive behavIofjDatterns 
Suggests appropriate methods of Interaction; 4) a method for viewing maladaptive behavior in 
terms of skill deficits; and 5) a method for conceptualizing the Intefaction between th# pmmn and 
prevQilIng systems. The resulting material will be Integrate Into on effective training program to be 
utilized by rehabilitation trainers. Evaluations of the effects of the training will be conducted. Based 
on the training experiences, existing materials of the Arkansas Rehabilitation (Research and 
Training Center will be further developed and modified. The revised materials will be tested on 
seven groups of rehabilitation peiwnnel, and feedback from these groups will serve as a basis for 
modification of ttie training program, 

Devalopm^nt and ivaluotlen ef m Program to UHllM OllenH as P##r-H9lp#n In a Qom^ 
^rdhsntlvd Rehabilitation Center. This Investigation will be conducted to 1] develop a training 
program to increasa the interpersonal effeGtlveness of student leader In a comprehensive re- 
habilitation center; 2) provide the training to selected student leodem In a comprehensive fehabill- 
totlon center to enable them to sen/e as effective helpefB; and 3) evaluate the effectiveness of the 
training. The effectlven©^ of the training will be evoiuated by measuring trainee Improvement on a 
measure of facilitation, comparing the behavioral problems of the student before and after 
training, measuring student satisfaction with the help received from peer leaders, and training 
facility staff to conduct the training should they so desire. 

iohavlor Analytii Training: A Dovolopmttntal Program, The foundation for Behavior Analysis 
Training can be found In the current Pewnal Achievement Skills training program conducted by 
the Arkansas Rehabilitation l?esearch and Trpinlng Center. The e^riences that have been 
gained In Personal Achievement Skills training have already been applied to the development of 
the central Ideas of Behavior Analysis Training. 

With the development of a preilmina^ set of materials for Behavior Analysis Training, personal 
adjustment counselors at the Hot Springs Rehabilitation Center and elsewhere will pilot test the 
materials with several ollente. Based on feedback from field tests a revised version of the training 
package will be developed. 

D«volopm*nt Qn4 ivalyatton of a Sot of Syttomotio Training Units to inorsott or DoorooM 
iotoofod MMnt Mhw^ (NhiMor SWIlt Training), porticglar ksrget behoMors v/lii be Identified, 
then profeisiofiol literature ©?camlned fore^dstlr^ programs which could be modified or strengthened 
to Increase or decrease those behaMon. The foilowing procedure will be used In deveioping 
each of the systematic training units: (1) define the behas^orai dimension In operational terms- 
(2) design training activities and materials-C3] test with rehabiHtatlon clients (video tape bast 
level performanoe, treatment, and post-treatment performance)- [4) make program revisions- 
(5) refeit^iaj repeat stepi 4 and 5 untH treatment consistently produces the desired level of post- 
training performance. 
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Ptyehdteelsl and S#rvie« Outeom® Oomiates ^A^oapt^iies mi Dls<iblllty« Clients with 
phv^icol disabilities currently enrolled at th© Hot Springs Rehabilitation Center have been con* 
tocted to participate in the study. Students In the projected sample will cornpiet© a biographical 
form and ieveral Instruments, e.g., Cantrirs Life Ladder, Rokeach'i Value Surwy, and Unkowskl's 
Acceptance of Disability Scale. Other demographic and center outcome data will b© secured 
from th© client's file at the Center These data will b© uied to (1) compare the value systemi of 
two groupiof clients— disability accepters and nonacceptersCS) to examine the llfeouttook and 
goals of accepters and nonaccepters, [3) to relate acceptance of disabliity to center outcome. 
(4) to determine counseling uses of a brief measure of life outlook as it pertains to acceptance of 
disability and value patterns, and (5) to explore the application for th© physically disgbled of 
Rokeach's approach to value counseling. 

FINDINGS TO DATE: A brief progress report Is provided under each component title, 

OIIm! Mottvatlon In Mhsbllltatien (Motivation Dynamics of Disadvantaged Femol© Clients). 
The primary findings of the inv©itigatlon were (1) In comparison to papulation norms— the dis* 
advantaged females sample e^chiblted lower self-esteem and less general motivation* Th©y 
were less tense and suspicious, and more conscientious, sensitive and liberaL Their wortc motlva- 
tlon was comparable to that of welfare clients In another projeci (2) Subgroup differences on the 
inventory scales and interview variables indicated that blacki and subjects with lower IQs and 
less education were less motivated, had lower s©lf concepts, and were more extemally oriented, 
(3) Factor analysis of the psychometric battery produced 12 broad dimensions of client motiva- 
tional structure, with most of the facton being instrument-specific. Factor analyses of the value 
and activity data from the structured interview produced parsimonious descriptions of these 
domains. (4) Correlational analyses which assessed the relationships between Inventoried moth 
vatlonal charaoterlstlcs and values and activities resulted in few relatianships of substantial 
magnitude. On© exception, which Is consistent with the subgroup differences noted previously, is 
that race and IQ were significantly correlated with several motivatlcnal and value dimensions. 

Countelor and Client Viewpoints on Rehabllltoflen IsiiMs. Developmental work continues on 
this project 

Ollent Mreeptlens of tho Servio® Dollvoiy Syttemi of o Oomprohonttvo Rehabllltqtlon 
Center. Analysis of data at this point coven the areas of Center environment, sen/ice satisfaction, 
and student problems. Student perceptions regarding different aspects of Center life and services 
are: Qentoronvlronmont— Based on results from the Community Oriented Programand Environ- 
ment Scale (COPES), comparisons of student real-ideal perceptions of the Center environment 
revealed that the students wished the environment to move to considerably higher levels on the 
relationship dimensions [more student Involvement In the program, more staff support for students 
and student support for each other, and more free and open expression within all rojatlonships) 
and to more order, organization, and program clarity. Students enrclied fora relatively short time* 
the new students, perceived the en^ronment In the same way as students enrolled for an 
average of four months, the experienced students. Both new and experienced students' real 
perceptions remained the same from one Inten/lewing phase to another, 
SotfsfQotlon with MuHoet-^ Students rated the various Center services which they had received 
and then reported th© outstanding characteristics and recommendations for Improvements for 
each sen/ice. On the average, students were satisfl©d with th© various sen/ices. Only two of the 
twenty sen/ices (physicians' leMces and placement) were rated on the averag© below the 
midpoint on the seven point scale. 

Sty^Mt problemi--0\refall, student problem data revealed more prablems and more consensus 
regarding problem areas In the initial Interview than In the follow-up Inten/lew. Problems with 
other students, regulations, medical sen/Ices, and detrimental staff attitudes were some of the 
most pressing issues mentioned in the Initial Interview. Similar concerns were noted In th© follow- 
up Interview with one exoeptlon; fewer medical problems were mentioned. 
Devolopmont of o MMHIIIfaNon Nyohotoolol M^ol, 
Publications describing the present form of th© mod©l are. 

Means, B. and Akridg©, R. "Psychological and B©hdvloral Adjustment: A Model of Healthy 

Penonlng," submitted to Journal of Rehabilitation 

Akridge. R. '^Modeling the Rehabilitation Process," submitted to Rehabilitation Counseling 
Sulletln. 

The mod©l p^videsdn organizational scheme for d©v©loping a series of Instructor-assisted train- 
ing ^ckages for VR clients which Increase beliefs, values, and skills associated with healthy per- 
sonlng. Training pa_ckages In process or© Communications Training, Self-control Tfalning and 
Value=clariflcation Training* 
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. PtyeheMQlal TrMtnnvnt Preetdum In m MliabllltetiM flm\4 Offle«i Developmentai wortc 
continual on this project 

Dmlepment end iralufition of an ■■Und«rtt€nding Human Mhevler*' Training Melcsg«. 

Three field tests of the program ha^ bean conducted, and the program is currently being 
resHied as a result of subsequent feedback. Three additional field teats of the program are 
planned during the next reporting period. 

D«v«lepm«nt end Iwluotlen #f a Pregram to Utllli* OII«nts at P««r-H«l^«n In a Qompra- 
hMitvo ^Mbllltatllin Omtar. A group of student leaders in a comprehensive rehabilitation 
center was Identified and given modified Interpereonal Skills Training (IPS). Measures of facilitation 
were taken on a pre/post basis. One student was selected from this training graup and is 
currently Qonduoting IPS training with a group of peers. The Initial training group showed marked 
improvement In IPS Qs measured by a facilitation scale, 

Midvlor ^etysto Ttalnlngi A e«v«^m#ntal Program. The completed ve^lon of the counselor's 
manual for Behavior Analysis Training (BAT) is divided Into ten sectlons-(l) Introduction (2) 
Philosophy and Model (3) Problem Identification (4) Roblam D©finltlon(5) Readiness for Change i 
(6) Resolution Behaviors (7) Incentives (8) Programming (9) Monitoring, and (10) Termination. 
Sections 1 and 2 present basic theoreiicgi rationaie of o behavior-in-sHuatlon approach to 
personal adjustment training. Section 3 moves the client and counselor into identification of 
problem behaviori In vocational and social areas. During section 4 client and counselor complete 
behavioranalysei or contextual analyses of the problems. Phase Sfocuses on whetherthe client 
is really ready to make a change. In the 6th phase, client and counselor complete and discuss 
additional activities aimed at clarifying what the client can do behavlorally to resolve current 
vocational and social problems. Section 7 Involves the client in identifying desirable things to do 
or have. Section 8 focuses on the development of a behavioral plan that outlines more effective 
responses to social and vocational problem situations, Section 9 (monitoring) Is introduced with 
the Completion and discussion of the goal attainment wortcsheet At termination (section 1 0), the 
counselor determines the e^dent to which the client knows and uses the skills in BAt To encourage 
further use of the skills, the cllentcompletes a final five things list which indicates additional goals 
fo accomplish using the skills of BAT. ^ 

D«valopm«nt and ivaluatlan @f a i«t at ^tamatla Training Units to |ner#ai« or Dooroato 
Soltotod ^lont Mhayiors (Behavior Skills Training). Behavior Skills Training was conducted with 
about 50 HSRC clients. Rega^less of the source and reasons for referral and of the primary and 
secondary disabilities used to qualify clients for services, g relatively smaii number of life-skills 
deficits were found to be common among this set of clients. The most common skill deficits tend 
to cluster around Communications Training, Self-Control Training. Value-Clarification Skills Train- 
ing, and Achievement Skills Training. Instructorassisted training packages are being developed 
for VR clients which address the above areas, 

Ptyohotoolal and Sotvloo Outoomo Oorrolatot of Moiptonoo of DlMblllty, Preliminary steps 
toward completing data collection for the project have been taken. 

APPLICABILITY: This project holds considerable promise for the resolution of major adjustment problems in 
rehabilitation. Activities Include studies of prc^lem Identification, treatment prc^rams for problem 
behaviors, and Increasing llfa-adjustment/Ilfe*plannlng skills. 



165 Program ivaluatlon Techniques in Vooational Rehsbllitaflon 
Agencies and Facliitles- The Aisessment of Rehabiiitation 
Process and Outcome 

Mn^pal invMffgaton Paul Ooopor, M J. 

Statusi Continuing 

Dotos: Maroli I^Mobuary 

Annual lM.i 16 Ptojaotod Total $$70,000 

RT Annual M4,93f Rf % of Annual Total U% 

Annual gopoH Mforanoo: # 13, liS, MM 

OBJECTIVES! 

1. The Identiflcotion and/or development of ©utcorti© technolos^, 

2. The utlliiatlon ©f outcome technology. 

3. The Identiflcotion and/or development of process technology. 
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4. The utilliatlon of process ttchnolooy* 

METHODOLOGY: The msthcdol^y used in this project may b© cla^lfltd into five types of actlvltlei. 

1. Identification: This research techniqu© Inciudes literatur© revlewi and searches forappropriort© 
nneaiufes and methods, 

2. Developnient: This activity Includes the development of needed Instmnnentafion and techno!' 

ogy. 

3. Adaptation: This activity Includes the adaptation and implementation of evaluation measures 
to spMlfic situations such as center training efforts or Individual rehabilitation facilities. 

4 Utilization: This activity may InolL^e the utilization of outcome and process technology In an 
evaluation or field study setting. 

5. Analysis: This activity Includes the statistical anolyiii and Interpretation of data collected as 
port of the project as well as the estimation of Instrument porameteri iuch as norms orrellabllity, 
FINDINSS TO DATE: Th« D#v«l6pm«nt of a Modal for tho AnoB^ls of ^om Movomont In m VOGOtlondl 
Mhtiblllfotlofi Si^tom. Data collection completed. A preliminary definition of an elementafy 
cose movement model has been developed, Although this model nvqs based on incomplete 
data, the basic approach has proven to be feasible and subsequent analysis will determine its 
reliability and utility. 

An Anolvili of tho IffooflvonoN and ifflelonoy of m Qomprohonslvo gohabllltotlon Oontor 
ivoluotlon Unit. The purpose of Phase I research (Cook, 1 977) wa$ to obtain baseline inforrnatioa 
amendable to future trend anglysls, on the process and outcomes of Center services. A specific 
oonoem was to analyze the effectiveness and efficiency of evaluation unit recommendations for 
client services. The procedure was poit hoo In nature whereby a random sample of 100 clients 
exposed to the Hot Springs Rehabilitation Center, Hot Springs, Arkansas, during 1 974 was selected 
and analyzed in respect to certain Center procedures and eventual rehabilitation outcome. 
Analysis consisted of descriptive and nonparametrlc statistics* no caui© and effect relationships 
are implied and generalizations must await further trend analysts. 
Some of the more significant findings are as follows; 

a. The evaluation unit at the Hot Springs Rehabilitation Center makes one of four possible 
recommendations drawing on medical, psycho-social and vocational evaluation data 
obtained overa two week client evaluation perl^. The percentage of pereons recommended 
by category were: 30% to direct vocational training, 39% to long term evaluation, 1 4% to work 
adjustment training and 16% to immediate discharge. These recommendations paralleled 
the percentage of recommendations given trainees during 1971-1 973. 

b. Evaluation unit recommendations were closely foilowed by actual Center disposition orflrst 
assionment. 

c. Persons who received Center services (N=86) were divided into three outcome groups: 
Center program completers (N=16), voluntary dropouts (Ns44) and other non-completers 
(disciplinary discharges during training, transfers, eto N= 15). 

d. R-300 information was available for 95 persons. Rega^less of Center outcome, about one 
third of these persons were closed rehabilitated approximately three years after referral to the 
Center Abouta third had been closed Ineligible for rehabilitation services or as unsuccess- 
fully rehabilitated. One third were still In active status. 

e. Relative to the otherCenter outcome groups, pragram completers hod the largest percentage 
of still active cases. Comparing the number of persons closed rehabilitated or not rehabilitated 
by Center outcome group there was a significant positive relationship between Center pro- 
gram completion and being closed rehabilitated, 

f. Program completer spent a significantly longer average timeat the Center than did program 
noncompleteis. 

g. Center program completely closed rehabilitated and In comF^titiN^ employment had nominal 
but not significantly higher weekly salaries than Center noncompleters who were employed, 

h. For persons closed rehabilitated, there was a 26% match be^veen type of Job held and ^e 
of Center training. 

i. Only ^0 of the fifteen persons exposed to work adjustment training completed a Center pro- 
gram of vocational training. Five of the fifteen were eventually closed as successfully rehabifi- 
tated. 

J, No significant relationship between type of evaluation recommendation and Center program 
completion was found* 

k. Persons recommended to long term evaluation had a 37% chance of program completion. 
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pefsons fecommended to direet vocationdl training had a 29% chance of program comple- 
tion and persons recommended to work adjustment training had less than o 1 0% chance of 
program completion, 

I, Successful rehabilitation closures (status "26") war© evenly split be^A/een persons recommended 
to long term evaluation and direct training and evenly split between persons recommended 
for discharge and work adjustment training, 
m. Analysis of theoretical es^pected Centeroutcome revealed that recommendation Into dlfect 
vocational training was the least efficient recommendation. Whether or not referral to work 
adjustmenttralning was on effective recommendation or the basis for a self -fulfilling prophecy 
could not be ascertained. 
An AiMMm«iit @t th« BMtlonthIp MtwMn OMnt Outoom« as MMiur«4 &y eilfint Outaem« 
Rating Preatiduret and Othtr OutMm* Variabltt. Both Arkansas and Oklahoma data were 
analyzed ond the results of the analyses reported to the program evaluation specialists In each 
state. Although strong relationships were indicated between outcome as indicated by the rating 
forms and closure status, the qyeitlonable reliability of the rating form data precluded meaning- 
ful Inferences with respect to agency operation. Despite these difficulties, much valuable experi- 
ence was gained relative to the design* Implementation and utilization of outcome measurement 
systems. 

An Invtstlgatlon of th« Mllablllty mi tha AricanMi Facility Outeomd Mtaaur® isfing Farm. 

Analysis was completed on the sample of cases for whom Admittance, Intermediate, and 
Discharge ratings were obtained and Reliability estimates were computed. The results maybe 
summarized In four significant findings: 

a. The fellabllity of the Art<ansas Facility Outcome Measure rating form was found to be unacoept- 
able for ratings made at admission to the facility. Intermediate ratings mode six weeks 
following admission were also questionable. 

b. Despite th© questionable reliability it was clear that mean ratings for the clients in the study 
consistently increased from Admission to Intermediate and from Intermediate to Discharge 
with respect to Vocatlonai Funotioning, Vocational Maturity and Interpersonal Maturity. 

c. The Internal oonsistenoy estimates for each of the three dimensions-Vocational Maturity, 
Vocational Functioning, and Interpersonal Maturity— were high. 

d. The three dimenslans were highly intercorrelated indicating a possible "halo" effect and 
questionable validity of the instrument dimensions. 

An Invattleatldn of th« Bdsulfi of fh« Annual Ravlsw of intllglblM and Nonrahabllltanfs. This 
project originated as the result of a direct request from the state directors of HEW f^egion VI, 
Research data ool lection instruments have been developed and distributed to the participating 
agencies, 

A Study of th* Poaslblllty @f a W»lghtM easo Olosuro ii^fom In m Vooattonal Rohabnif atlon 
Agonoy. A grant proposal has been written and submmed to RSA/OHD to secure additional 
funding for this activity. As part of the grant proposal a preliminary literature review has been 
completed and a detailed work plan developed. 

An ilghf Yoar Fallow-up Study of Aricansai *^liont-Oaun8«lor Inforaoflan Frojoot" Ollonts. 

This project is In the beginning itages. Agreements have been ejcecuted with the Dlreetor of the 
Ari<ansas Division of iiehabllitatlon Services and the local office supen/isor where the study is 
based. Data collection will begin as soon as final arrangements can be made> 
Ivaluiitfan of ttio ilDAO (Mhabilltatlon Initial eiagnotli and ^•Mmont for Ollonfs) Pr^tot 
for tho AAansai MtiaMlltatlon S«nrta«f , Every I^IDAC Project which is funded by RSA is squired 
to evaluate the extent to which the Project objectives ore achieved. The evaluation plan for the 
Art<ansas RIDAC unit includes three areas ofassessmentiCa] impact on clients, (b) usefulness to 
counselors, and [c] effectiveness of the unit. Each area is briefly described below with preliminary 
data iummariied where possible. 

a. During the first nine months of operation the RIDAC unit evaluated 439 clients, of whom one 
half were categorized as severely disabled: Less than 20% of the clients were closed in 08 
status and the a\^rage number of days between referral to the agency and acceptance or 
08 closure was approximately 30 days. Only two days were required to complete the fyplcal 
RIDAC evaluation. The volume of RIDAC sen/ices Is Indicated by the number of evaluations 
conducted: medical (31 8), pivchological (272) and vocational (203). 

b. After more than six months experience using frie RIDAC unit, counselor opinions were generally 
highly favorable. Counselor feedbacl< resulted in the adc*;tion of a psychiatric consultant to 
the RIDAC unit. 
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c. Th© ©tfectlveneis of the RIDAC unit will be assessed by comparing the outcomes for the 
RIDAC'©voluatecj ellents NA^th a matched sample of clients leived during previoys yearn. Our 
primary goals for the next two yean are to ^flne the RIDAC operation to formulate principles 
of ©valuation which maximize the ysefulnessand ©ffectiveness of RIDAC reports and recom* 
mendationi and to develop guidelines for ©stabllshing RIDAC units In other offices. 

Eighteen Publications and/or presentations have been generated by this majoreffort in Program 
Evaluation. 



APPLICABILITY: This project li planned to focus initial effort on the continuing assessment of rehabitltatlon 
outcome along relevant dimeniioni compatible with the objectlvei of rehobllitatlon agencies 
and projects, the prediction of case flow within the rehabllftatlon system* the assessment of client 
gain reallied through piychc^ocial-voGational adjustment programs, and the measurement of 
the effects of rehabilitation counseling. 



166 The Identification of Factors Affecting Behavioral Competency 
in a Comprehensive Rehabilitation Center 

Principal InvoiHgaferi John Marf, Ph^, 

Sfdhtf: eMflnylng 

Daf«ii AugiM1f7d«D#oamb#r1?77 

Ooit: Annual H7,W Pi^eoM Totsl 134,000 

Wf Annual %i7fln RT % gf Annual Tstal »% 

Annual goport Mamnasi # 13, Ngt 2i% g-1i4 

OBJECTIVES: 

1. To Identify problems In each service area of the rehabilitation facility* 

2. To Identify faotors which restrict staff in their attempts to cope with the problems. 

3. To analyze the problems and factors In terms of relative Importance and possibility of resolution. 

4. Prepare reports for facility admlnlstrotorB on recommendations and strategies for resolving the 
behavioral problems. 

IVtETHODOLOGy; All sections (e^ceept maintenance) of the facility staff will be surveyed In an effort to 
determine a) the e)rtent to which each lefvlce facilitates affective operation of the Center and b) 
extent to which each service contributei to the final objective of the center - prepKarlng the client 
for employment 

A survey will also be mode of a) a sample of field counselors who hove referred clients to the 
Center, to detemilne their objectives for servlc© delivery when referral was made, and b) field 
counselors with recently graduated or terminated cllente, to detemiine their sotlifaGtion with the 
Center's delivery of services. 

Ana lysis procedures will be developed following identlflcatlon of various types of data collected. 



FINDINGS TO DATE: Data collection has been completed. Parts I and II of the final report have been pre- 
pared for distfibution to all Center staff. Findings of me study indicate ttiat the behavior approach 
of adminlstefing a social climate scale and Interviewing clients, staff and studenti yields a 
comprehensive picture of service delivery which allows administrators and supervisors to assess 
general morale, strengths and weaknesses of various service sections, and also pinpoints specific 
changes which heed to be made. Further a nalyies of the relationships among measures should 
allow statements about the utilization of the measures to e^comine sen/ice delivery In other 
rehabilitation facilities. In addition, the results should reveal characteristic reiponies which 
clients and staff make to various problems experienced in receiving and delivering seMces, 



APPLICABILITY^ This project Is viewed as on applied, action research study to determine factors which affect 
tm efficiency and effectiveness of a TOmprehensive rehabilitation facility. The po^lbilities for 
genefaiiiatlon will be limited by the uniqueness of the facility to some extent However, thie results 
should have some application to similar focllltits. 
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Unlv#rslty of West Virginia 
Voeational Rehabilitation Rdsearoh and Training Oontor 

CORi ARiAS OP RESIAROH DISSEMINATION/TRAININ& 




Program ivaluatlen 

Techniques and strategies to improv© the capacity of vocational rehabilitation in 
program aiseisment and evaluation, and data management and utilization to 
increase the ©ffectivenesi of the rehobiiltotion program in nneeting the needs of 

those it $mwm. 



Improved iervleo Models 

Investigating various aspects of the vocational rthobllitation system with the aim of 
providing information and models which will permit rehabilitation to increase the 
effectiveness of its services and sen/ice delivery system. 



Progrsmmsflo iarriers to Voootlonal SohabliHcrtlon 

Identification and assessment of all types of program barriers to vocational 
rehabilitation at all levels, e.g„ state and nationa!. 



Afflrmafivo Aoflon and Consumer Involvement 

Strategies and techniques for enabling vocational rehabilitation of 
handicapped Individuals for maximizing the Impact of legiilotion leading toward 
total Integration of handicapped into the world of work. 



Initttute on Sehabllltrton Issues 

The study of signiflcant Issues of concern to the rehabilitation community. 
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Joseph B. Moriarty. Ph.D.. Director 
University of Wait Virginia Vocatlona} 
Rehabilitation Research and Training Center 
Institute* West Virginia 261 1 2 

PBOJiOT TITLii iY FY STATUS 

ABSTSAeTNO. 

OOMPLeTID 

Toward A Placement System implrically istabllshed Through Criterion-Group 

Method: Self-Employment for the Severely Handicapped (M, S. Tseng, Ed.Dj ,167 

Simplified Model for Cos t-Beneflt Analysis In Rehabilitation Programs (R. K, 

Majumder, Ph,D.) ,168 



^0NT1NUIN9 

Progrann Evaluation and Planning (Tools for Rehabllltotlon) [R, T. Walls, Ph,D j ......... ^ 169 

Analyzing Performance Competenclei of Severely Handicapped Clients 

(R. T. Walls, Ph,D.) ....... .\ 1 70 

Negotiv© Incentives: Contingencies Which Discourage Disabled Indivlduais From 
S©el<lng or Completing Rehabilitation Servjces and Subsequent Imployment 

(R. T. Wblls, Ph.D.) ................................................................................... ,1 71 

Development of a Valid Multiple-Factor Instrument to Assess Severity of Handicap 

(R. Hartnett) 1 72 



Niw 

Factors Influencing Wort< Adjustment of Disabled Workers (M. Tseng, Ed.DJ .1 73 



PMPOSID 

A Field-Bo sed Microcomputer Assisted Vocational Rehabilitation Counseling 
System 

Developing a Modal for Statewide Study on Ineligible Cases (08) 

A National Study of Trends and Characteriitios of Closed VR Cases as a 
Function of National Priority on the Severely Disabled 
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167 Toward A Placemdnt System Empirically Established 

Through Crlterlon-©roup Method: Self-imployment for the 
Severely Handicapped 

Prinoi^i lnv#ttlgcitori i, Ts#ng, id,P. 

Status: O^mplAttd 

Mt«si Jmmmff l#74*guly 1977 

Oott- Annual $2S,9M ProJ#^t«^ Total *74 .700 

m Annual laS.WO Wf%0^ Annual Totsl 90% 

Annual Mport Mfarenoei # 12, tag* 4a, ^^29 



OBJECTIVES: 

I To sort out (using guldtllnes for the Self Employment Program, WVa Division of Vocational Rfhabilh 
totlon Manual), throggti the orlterlon-gi^p method, from Q list of penonal attributts, thos© which 
would ohafQCteriie leverely dliabled personi wto ore sucoesiful In stlf-employment settings; 

2. to determine the peTOnal Qhoracterlstlcs profile of the clients art the time of placing them In 
self-employment projects; and 

3. to valldcrt© this placement syitem by following up inese clients for a reasonably long enough 
period of time, 



METH0D0L0C3Y: 

1. Two sample groups are examined. The fl^ sample consists of succeisftJliy and unsuooeisftjily 
self-employed fomier vocational rehobllltdilon clients. The second sample consists of clients who 
are being closed In Status 26 as the self-emptoyed easei, 

2. Forty personal attributes (Including Intelllgenc©, attitudes, and various pe^nallty factors) are 
measured In all of ttie clients. Paper-dnd-pencli qgestlonnolres (SBE, SEP), the Revised B%ta 
Examination, the arithmetic seotion of the Wide Range Achievement Test, and the Sixteen Personal- 
ity Factor Questionnaire Form C are adminl^ered to tap the^ variables. 

3. Inferential statistics, including analyses of varfanct and Chi square analyses, and descriptive 
statistics, such as correlation and discriminant analysis, are carried cut. 



RNDINSS TO DATE: 

I Sample 1 dcrta (33 suoce^ful and 20 unsuccessftjl oaaesj show th^ out of 40 personal attributes, 11 
differentiate the sucoessftjlly seff-employed group from the unsucce^l flroup, 

2. Of the 11 variable, these 9yleld metric data; ^|f-acc©ptance, attitude toward wori<, perception of 
success, need for autonomy, attitude toward self-sufficiency, desire for profit, desire to be one's 
own boss* consefV(^ive-e)^rlmentlng personality, and uneontrolled'^controlled parsonallty. A 
st«^lstlca|ly slgniflcant dterlmlnant equation been formulate usinfl these 9 client variables as 
predictor. This discriminant equcatlon Is eapabi© of achlivlng 867% hit on the prediction of 
succ^sfully self-employed client. 

3. Sample 2 data show that of Q total of 35 clients who responded to the Self-lmpioyment Project 
Queitlonnaire at the time each of these Indlvlduali was Just entering into the self-employment 
setting, two were known to have died and two were no longer lelf-empioyed as of October 15, 
1977. 

4. Although we do not have enough cosesfor compafing the uniuccesiful group with the succeii* 
ful group Inferentiolly at this time, deicrtptlvtly speaking the two subjects who quit their respective 
s©lf«employment appeared to be on the average older (mean age 48.0 as compared to 41 J for 
the total sample), less educated (mean education level 6.5 as compared to 10.0), less poiitiv© 
on the perception of human nature (rtiean score 1 1.6 as compared to 1 6.0), less self-acoeptlng 
(mean sco» 8.5 as compared to 12.9), and lower In believing that powerful others (mean score 
18.0 as compared to 22.0) or chance forces (mean scor© 14,6 as comparBd to 20.8) cantrol 
them, 

APPLICABILnV: This project provides tt^^ rehabilitation counselor, wtio are In ttie position to fw\p severely 
disabled clients, wtth empirical data useful for carrying otrt Job placement and Job development 
ocllvltles, e^seclally with respect to self-employment. 
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168 Simplified Model for Cost-Benefit Analysis in 
Rehabilitation Progranris 



Principal InvAstlgater: 
Stdfyti 



RanJIt K. Majumbtri Fh.D. 
Oonflnuing 

April 1974'Sept0mbdr If 77 
Annual $11,278 
n Annual 19,844 
#ia.Fag# §1, i-3i 



ProjMte^ T^fsl $ai,OQ0 
RT % of Annual Tetal 78% 



OBJECTIVES: 

I To develop, apply, and test a procedure of beneflt-cost onalyili (economic gain or loss) to 
soclafy from the VR program. 

2. To develop a strlei of cfois classified expected beneflt-coit ratios through a prTCedure which 
predicts both the benefit and the cost stream (life-long benefits that acciiia through Interveri- 
tlon) from the oharaoterlstlcs of the rehabilitation potential (human capital j and other 
economic Influences. 

3. To check the occuraoy of the predicted ratios against a second let of beneflt-cost ratios 
developed from the actual eanningi and cost experience of the sample of rehabllitants. 

4. To suggest thie appropriate data base and analyse strrtegies for VR agencies. 

METHODOLOGY: Rehabllitcrtlon clients who were accepted In flscal year 1_971 In West Virginia (n^7,515] 
compose the population from which the study sample was drawn. The bulk of the data to b© used 
In this study comes from the RSA-300 forms, the Case Service Repwte of the Federal-Strte Piogram 
of Vocational Rehabilitation, containing a veiy complete record of the Individual from ddie of 
acceptance to dot© of closure. Data on actual earnings was obtained from ttie WV State Income 
Tax Records. Since the VR pwess is being viewed as an Investment In human capital, the size of 
the benefit sfreom con toe ejected to be Influenced by such factors as the natural abilities of the 
client, the e^rtent to which the disability affecte the maximization of an Individual's level of human 
capital, the number of disabliltlei and their severi^f. and various economic conditions to the 
Individual. 

A cross-classified analysis was made.also. involving these variables which were expected to 
have some differential effect sex. age, edueatloa iocatlon. and disability. In this study, a regres- 
sion model was deveioped In which change in the earnings of the rahabilitant was me dependent 
variable and the above set of factors were included in the Independent variables. 

FINDINGS TO DATE: Results, during 1976. are for the averall program only. The resulfe for the crossKsia^lfled 

population wilibeanalyzed during 1977.Thefollowlngfindlngs and acoompilshme 
reported; 

I The results suggest that the VR prc^ram (In this instarice) proves to be effective, from a 
benefit-cost analysis perepective 

2. The tax data allied to the overall faults suggest that benefits are durable for least four 
yearn. 

3. The tax data also suggests that projections from the RSA-300 dcrta are only slightly optimistic. 
4 in addition to developing and testing of the general B/C ratio model, a Simplified Computa- 
tional Workstieet with detailed Instn^tions was prepared. 

^' Benefit^ost are Gonsidered In the content of a) total Income Increase of the client, b) gener- 
ating tcBc and reducing public a^istance. 

APPLICABILITY- The p^oiM^d m^el has the following aF^llcatl^s to rehabilitation: 

1. The propose model should provide rehabilltaticn with a useful tool to check the efflciency 
and effectiveness of their program efforte. l>ie prepare SImpilfled Computational Wori<shTOt 
could possibly b© utiliied by VR program evaluators. 

2^ Simplified computational worksheet for B/C index could be u^ as an Intra-program 
^ellmlnary evaluation rmosure by the State federal Rehabilitation Agency (e.g.. B/C index 
for mOl SSL Severely Disabled, eta) 
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169 Program Evaluation and Planning (Toois for Rahabiiitation) 

Pilnplpal Invtitlgston M^hard T. Wallt, Ph.D, 

Sfatui: Gdnflnulng 

DatMi Mareh If 73-April 197f 

eoff: Annual M?,298 pto|«^f6d Total IS9,7iO 

BT Annual $16,172 rr%df Annual Total 92% 

Annual Roport Mmtmncmi 0i2, pag» 17, S*>24 

OBJECTIVES: To develop a model for evaluation of rehabilitation servlcei (Tht research octlvlfy Is attempt- 
ing to show th# extent to which coded R-300 data may be used to evaluate rehablHtartlon servlcei.) 
The nnajor question li (o) what data elements or variables, (b) wheat data coHeotlon aids, and (c) 
what data rsduotlon or display teohnlques will be of greatest valua to VR agencies? 

METHODOLOGVi 

1. The project Is examining the records of over 700,000 rehabilitation clients with all ty^s of hand- 
Icops. 

2. Various variables (dennographlQ, educational, ^lol, economic, dliablllty, process, oloiure, 
cost-benefit, outcome, client rated) are being studied, 

3. The variables ore measured by means of the RSA-300 field counselor's standard report form. 

4. Various portions of the project are using analyils of variance, chl square correlation, multiple 
regression and common seni©. 

5. A mark-sensing form Is being developed that may be machine read that Includes all R'3O0 
variables as well as othier helpful proflrdm evaluation data. 

6. The Profile Analysis Technique Is being ftjrther developed and field tested at NotlonaL State, 
District, and Counselor leveli* 

FINDINGS TO DATE^ R-300 data taken from every client ( N-14,669) was classified Into data on 30 Intake (or 
Input) variables, 24 process ( or Intervention) variables, and 8 outcom© (or output) variables. In 
order to Identify meaningful relationships and interactions among variables acro^ Intake, pro- 
cess and outcome a blvarlote and multivariate analyils of the R^OO data was conducted for 
the purpose of making certain references as well as determining the existing state of affairs In 
the rehobllltatlon proceis. 

Interoorrelations among such variables as cost and time* cost and age, cost and earnings at 
closure, months from acceptance to successful closure, weekly eomlngi at closure and public 
dSsWance amount at closure, etc. were made. Norms on client charaoterlitlos enabling a coun- 
selor to see how their Individual clients resemble at Intake persons with limllar major disabilities or 
refeTOl sources and what the processes and outcomes can be s^qDected were ettabllshed. 
Among more Interesting findings to dcrte ore- 1) spending more time and money on a client Is 
related to better outcome at cteure in tenns of earnings; 2) ttie longer a client Is In st^s (referral 
states) 00-02 (applicant states) the less money will ultimately be spent on him; 3) clients with higher 
income at Intake tend to have more money spent on th^m." Other ilmllar findings are listed In ttie 
Progress Report. 

a During this year we woi1<ed with IBM representatives to nnock up the Rehabilitation Reporting 
Record. Galley proofs were made, checked, and returned. A major portion of this time for the 
project ^off Involved checking all codes against RSA-3M cod^ to insure comfxatlblilty. 
Coordlncrtlon with ttie PIWDu^h division of IBM led to com^sltlon meetlrigs with staff of the 
IBM paper drcuments division In Greencastle, Indiana After two revlsloris of galley prTOfs, 
lOOO copies of the prototype of ttie fomn were produced. In addition, the Virginia 
Research and Training Center projTOt and production staff worked together to produce a 
prototype manwl (description. Instructions, and supplementary cod^J. 

b. Any variety of different variables might be represented on the Castled Profile, For example, 
an agency might wish their counsalors to have fee^ock on how many monttns their oil ents are 
staying In statuses 00-02 or how mony dollar were ^ent on physiegl restoration compared to 
the state overage, Several states are currently using ^^me fomi of PAT. 

APPLICABILITY: 

a The Rehabilltatlcffi Reporting Record has the potential to significantly affect rehabilitation 
policy on g state or nortlonol scale. Policies will not be advocated by tfie project team. The 
Rehabilitation Reporthg Recofd Is cleariy not a RSA form. However, widespread exposure to 
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tiles© data elements and format may stimulat© shifts in thinking and bthaviof when standards 
for pfogram ©valuation ore propose and when RSA or state requirement for data ar© 
reviewed or revised, 

The Caieload Profile employi a device termed the profile analysis technique (PAT). There are flv© 
major guiding criteria In the development of this PAT mechanism. These were (a) orientation 
toward rehabilitation, (b) multiple crtterla analysis, (c) flexibility, (dj simplicity In compMotion, and 
(e) ease of IntenDretatlon, The eisentlal IdTO Is that Information routinely oollected by state 
agencies may be used to compare an agency's, district*! or individuars performance In a number 
of categories against a norm (e.g., national, state, or diitrict average). 



170 Analv^lng Performance Competencies of Severely 
Handicapped Clients 

RIeherdT. Wa|fs,Ph.D. 
Oontlnuing 
May if ?e-April if7f 

Mnmml 1114^7 ProjMta^ Total 138,000 

RT Annual $1 i piiS RT % ef Annual Tatal 92% 

#12. PagolOf, 

OBJECTIVES: There Is a substantial number of vocational bstiavlor chtelclists available and in use today 
throughout vocational settings. All of ttieie propose target vocational sl<llli for ollents. 
The major question Is which of these il<illi are actually nwded for adequate Job functioning? What 
skills facllttlate job entry and job retention? Of all the serrate skills [approjclmotely 600) listed In 
oh©ol<llsts, which ones should be stress^ in training, and which ones could be eliminated? 

METHODOLOGV; Th© project team Is presantly in the process of constructing and refining the vocational 
skills mow. As presently projected. It will list behaviors or competenalei in 7 areas: (a) Job 
Related Skills, (b) pn-the-Job Social Skills, (c] Unlon-FlnancloNSeourlty Skills, (d) interview SIcliis, (e) 
Job Seelcing Skliii, (f) Prevocatlonal Skills, and (g) Work Performance Skilis> 
When this work Is completed and the necessary liaison work has been done, a small number of 
ollents will be selected. The training supervisors of these clients will Indicate which skllis they 
believe to be necessarv for job acquisition and retention In that ocoupaticn. The client will be 
assessed at the end of training to determine which skills ore prsient. Prior to placement in trial 
employment (If possible) the prospective employer of these clients will indicate which skills they 
believe necessary for job aoqulsltlon and retention In that occupotioa Within a week of placement 
in trial employment the client wili be asseiied to determine which skills are present. Finally the 
client will again be assessed at the end of the 60 day trial employment period, An indication will 
also be obtained from the employer as to whether the client \MII be continued or not and the 
reasons forthat decision. 

FINDINGS TO DATE: From the literature review of 1 66 behavior checklists, 39 were found to contain items 
(behavior descriptions) related to prevocatlonal, vocational. occupationaL and work behaviors. 
These 39 were reviewed, categorized* and evaluated. 

Vocational items from checklists were counted and sorted into these seven subclasses. 
The project team Is currently construottng the matrix for the a^eriment by eliminating duplicates 
and overiap In the Items. Only vocational Items from checklists with objectivity scores of 3, 4 or 5 
are being included In the client-training supervisor-employer experlmtntai matrijccf skills. 

APPLICABILITY: Results of the ej^rlment and training based on the e^^rlment should be of greatest 
benefit to training supervisors and VR caunsalors. The ultimate benefactor Is the client. Com- 
prehensive vocational skills assessment can help all parties to effective placement. Etehovloral 
stotements of skills are not as likely to be misinterpreted as scores on traits, constructed rating scales, 
or global objectives. 

Further, the findings of this project may be utilized by vocctflonal rehabilitation personnel wtio must 
observe, evaluate, and Improve client performance. Since vocational rehabilitation services 
address themselves to a wide variety of client activities, this project v/lll provide a useful ftjnctlon in 
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organteing avolloble perfomngnG© eheckllsts in termi of activities relevant to getting and keeping 

a job. 



1 71 Negative Incentives: Contingencies wtiich Discourage Disabled 
Indlviduals from Seeking or Completing Rehabilitation 
Sarvlces and Subsequent Employment 



OBJECTIVES: Tlie major que^lon Is which types and gnnounts of cash and In-kind benefits (at what 
baneflt-loss rote) discourage eligible individuals from engaging in and completing VR sefvicei, 
Further, to what ejctent Is this a problem In VR, and, If It Is a lubitantlal pr^iem, what are some 
pQSslbl© remedlotirig actions? 

METHODOLOGY: Subjeets, Th© subjects will be approximately 300 VR clients of varying age, se)c and 
disabling condition. Of these 300 clients, some will be receiving some kinds of cash ond/or In- 
kind btneflts at referral to VR. The others will not be receiving benefits from any of th© sources 
listed at referral. 

Design. Th© design Is a simpi© two group formoi Th© clients receiving benefits at referral will be 
considered the experimental group and the clients not receMng benefits at referral will be con- 
siderad the contrast or control g;oup The independent variable is, thus, benefits at referral versus 
no benefits at referral. Obviously, the amounts and types of benefits will vary mart<edly within the 
exparimental group since no attempt to stratify the random sampling procedure will be attempted. 
This Implies blocking on different patterns or clusters of disability, sex, age, or, most importantly, 
type and amount of benefits will probably aid In elarlfying the findings. However* the major result 
will consist of 0 comparison of frequencies of successful closures for the experimental versus 
control group. Thus, the dependent variable Is the closure status of the IndlviduQls. Factors 
assoaiated with closure such as eompetitlve employment homemaker employment earnings, 
etc. v\/lll also be considered. Chi Square analyses/ simple frequencies or pircentage tables 
would be appropriQte ways of e^ca mining the data. 

FINDINGS TO DATE: As noted previously, VR does have some InfonmatlOT to mts/B as a reference (VR status 
26J point. Presurndbly, some similar data could b© reports for nonrehabllltrted clients (VR rfatus 
28 or ^otus 30], but at this writing, to our knowledge no such summaries of national VR data exist. 
Further, the data are In aggregate fomn or^ may not b© iMd for crom comparisons between VR 
outcom© and total benefit on a oasewlse basis. While these amounts represent cash benefits per 
pfogrom, they are nof Inrtruotiv© as to the total carti beneflti that any client may be receiving. 
Further, they In no v/ay take Into acOTunt In-kind benefits. 

Thus, w© have a few gr^ tallies, percentages, and amount for overall programs and categories. 
But the InfomicrtlQn currently aval tole Is woeftjiiy inad^uote for a careftjl examination of disin- 
centives that are In opp^ltlon ta VR phll^^shy and services. 

APPUCABILITY: TheoretlcQlly, findings from ttie ^dy would be of iignlflcant social Importance. A crttlcal 
problem facing our leglsIotorB today Is the establishment of effective governmental o^Istance 
programi. A great deal of pressure exisfe fa establish a financial aid system which Is ipfijl and yet 
equltabia If the flndlngs from this study prove to be of significance, they stiould guide thc^ who 
need more than Intuition to cwrti^t frjis leglsl^ian. 

Pr^nt policies of flnarwlal aid serve as environmental contingercles which serve to Influenc© the 
actiOTiS of ttwe who receive beneftte. If ttie pr^ent set of contingencies which e^dst suppart 
beh^^ which detrimental In tt^ long run to either th© Individual or the ousting agencies In 
question. It Is Important to Qhange them. 
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1 72 Development of a Valid Multiple-Factor Initrument to Assess 
Severity of Handicap 

Fnnoipal Investigstori Hehsr^ Hsrtnttt 

Ststusi Cdnflnulng 

Annual l47|$6l RT % off Annu€l Tatal 80% 

Annus! ieport R#fer«nee: Pag® I8f , R-3i 

OBJECTIVES; The overall objectiv© of this projact ii to develop, itandardiz©, and validcate a practleal, 
cpst-effectlv© Initrument to measur© handjeap severity. Such an Instajment should Ideally yield a 
profll© for an Individual that would nneaiur© component of handicap severity as follows: (1) 
degree of handicap In mobility- [2) degre© of handicap In itlf-car©- (3) degrte of handicap In 
nnotlvatlon and paychologlcal Independenoe; (4) degree to which Individual perceives problems 
to exist In penpal, social, family, and s^cotlonal adjustment; (6) Impact of demographic 
variables on employablllty; and (6) related fgctore. 

METHODOLOGY; Establishment of a methodolog/ for tfils study will include the foltowlng- establishment of a 
panel of technical consultants, completion of literature search, ©valuation of Instrument or Items 
for Inclusion In a pilot battery, cantent analysis of resultant Items, analysis of pilot Inventor/ by 
reading speclalWs, preliminary field test of pilot battery with no less than 30 i©v©r©ly disabled 
clients, revisions of the inventory, rellablllf/ checks, concufrent validity tests, altemcrtlv© weighting 
procedures, and nonn development 

FINDINGS TO DATE: The research methodolagy has been reviewed by RSA. Recruitment of researchers, 
project coordinator, and technical staff has been completed. A Prelimlnafy Diagnostic instrument 
has been developed for field testing during April and May of 1 978. Further development and re- 
finement will take place during 1978-79. 

APPLICABILITY: Once the multiple-faotor instnjment has been developed with an accom^nying manual 
to facilitate Its use, two forms of the manual will be developed for direct appilcation to rehabilita- 
tion. Form A of the manual will b© for client-serving peTOnnel, such as counselors and vocational 
evaluates to old in documenting ©llglblllty, to ^niHIie client-serving penonnel to differential 
^needs of Individual clients, and to assist In the development of the Individualized Written Rehabilh 
"totlon Program for each client Form B of the rnanual will be oriented toward program eval^^^ 
use as a supplement to number of closures, to help specify agency ^llcy and priorities In terms of 
Intake practice, potentially, and fo otoss employoblilfy gain employment. 

1 73 Factors Influencing Work Adjustment of Disabled Workers 

Prinolpal Invutigatdn M. Tsang, |d.D. 

itatusi Hmw 

DutAt: M€y i977*DMambdr If 81 

Annual $iM8i ProjMf ad Tdtal $71,700 

Annual $13,900 ST % of Annual Total 90% 

Annual Mport Mfareneai # ii, pmgm aOOt 

OBJECTIVES: 

1 . To determine the nature of vocational rehabilitation olients' ^cupotlonal entry Into the competi- 
tive labor force after vocational rehabiiifation closure, by generating a relative profile for the 
vocational rehabilitation client population within the total laborforce which shows oharacteriitic 
patterns of their entry Jobs Iri terms of fields, skilj levels, and wage levels. 

2, To Identify the work adjustment or adaptation pr^iems uniquely encountered by disabled 
workei^ after placement 

3. to examine disabled workers' wort< adjustment In terms of satisfactlon/dlssatisfaGtion and satis- 
factorineis/unsatlsfactorlnesi relottve to their occupational functioning. 

4, To determine the extent to which diwbled worken' work motivation might be related to their work 
satiifgction and pefformgnoe, 
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5. To identify vartabiis which might mm to moderat© disabled wort<ers' work motivatlon-satlsfaC' 
tlon relatlonihip, 

6. To inveitigat© If certain Job content and eont©xt elements might tend to funotlon as satirflers or 
dlisatiifieri to disabied wortceri. 

7. To Identify factors which might contribute to disabled worken' luccessfgl (or satisfactory) worl< 
performano©' 

8. To identify thW^variables which might contribute to more satisfactory ©Kplanation of disabled 
workei^' work iatlifactlon»performance relationship. 

9. To determine the extent to which disabled workers' work adjustment after rehabilitation closure 
might be attrtbutobi© to the absencei as opposed to the presence, of vocatiana! training during 
the rehablHtatiori stage. 

METHODOLOSY: 

1 . The project objictlves or© to be accomplished through three conseGutive phases of Investigation. 
Phase 1 Involvea Intensive analyses of a state R-300 data set and the correipondlng labor 
statistics. Pliose 2 Is a lurvey stage within which a sample of disabled workers (former VR clients) 
and their respective employers ore contacted* Phase 3 is to be an experimental study wlttiln a 
sheltered workshop. 

2. A sample of approximately 4,600 VR clients who were successfully closed (status 26) and placed 
in oompetifive employment (work statuses at closure 1, 3> and 4) during FY 1975-76 in West 
Virginia Is involved in Pha se 1 . Phase 2 requires a sample of approximately 200 clients who have 
been successfully rehabilitated (closure itatus 26]. with one half of them having received voca- 
tional training (status 1 8) and the other half not, and their respective employers. A sample of op- 
proximataly 20 sheltered workers (work status at closure 2) who have been succei^ully closed by 
Mi (status 26) is to be Involved Ir^lfiase 3. 

3. Phase 1 addresses itself to 5 VR outcome variables (weekly eamlngs at closu^^ 

at closure, etc.-- the primary variables] and some 34 VR intake and process variablts (age, sex. 
major disability* months from acceptance to oloiure, months In training* etc.— the secondaiy 
variables). Phase 2 taps 24 primary variables (Including such employment varidbles as occupa- 
tional title, weekly earning* satirfie!i and dlssatiifleri of Job elements, work satisfaction, and work 
proficiency and such personal attributes as locgs of controL self-esteem* self -acceptance, per- 
oeptian of suocess* work motivation* and work personality) and 9 secondary variables (sejc age* 
majcr disability, highest grade completed, etc.). Pflmarlly two Independent variables, self evalua- 
tion of work proficiency and pressure for production* and two dependent variables, work satis- 
faction and work performance, are to be investigated In Phase 3. 

4. Univariate* bivariate* and multivariate desoriptlve and Inferential statistics are used for data 
analyses. 

FINDINGS TO DATE; The first phase of the project carried out to dote reveals the following charpcterlstici 
for a state R400 data set for FV 75-76: 

1. Of the eiients closed In Status 26. approKlmateiy 71% were placed In competitive 
employment (work statuses at closu^ 1 , 3, and 4). 

2. As compared to thos© who were successfully closed but not placed In competitive employment 
(woric statuses at closure 2, 5* and 6), client who were successfully closed and placed in oom= 
petltlve employment (wori< statuses at closure, L 3. and 4) were found to have significantly 
different means on 6 ordinal Intake variables and 2 ordinal process variables. They were on the 
average 

a. younger, with a mean age 333 as opposed to 41.6 (p <Q01 1 

b. havir^ more dopendenti, with a mean number of dependents as oppostd to 0.6 
(p<.Q0l), 

a. ffom smaller families, with a mean number in family 3.3 as opposed to 3-6 (p<.Q5). 

d. more edugoted, with a mean grade level 9,9 as opposed to 8.6 (pc.OOl )< 

m. eamlng more at referral, with a mean weekly earning $35.1 0 as opposed to S5.60 (p-c.001 ), 

f. representing highermonthly family Income at referral, with a mean 3.0 which Is equivalent to 
$275 as opposed to 2.8 which Is equivalent to $240 (p^.Ol ). 

g. participants of longer period of training. w!fh a mean months in training 3.3 as opposed to 1 .0 
(p^.QOl). 

h. ^clpients of more services* with a mean total number of seMces 2.4 as oppoied to 2j 
(p^.001). 
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3. The frequency dlitrlbgtlon of th© competitive closurei (work itatusei at closure 1 , 3. and 4) based 
on the 9 one-dlglt occupdtlenal categories was, In rank e^er. as foilowi; (a) code 3 seivlee 
occupations (35.5%); (b) code 2 clerical and sales occupations (1 8,4%); (c) code 9 rnlicellaneous 
occupations (10.6%); (dJcodaO-] profasslonal. technlcaLand managerial occupations (10.6%]; 
(e) code 8 itruotural work occupatloni (9.5%); (f) code t machine tradei ocoupations (4.5%); (g) 
code 7 bench work oecupatloni (4.2%); (h) code 6 procesiing occupations [3.9%]; (1) code 4 
farming, fishery, forestn^ and related oecupatloni (2.9%). 

4> The distribution of those who intered the service occupations (one'dlgit cod© 3) based on the 
corresponding two-digit occupational codes was, In rank order, as followii (a] code 31 food 
and beverage preparation and lefvlce (30%); (b) code 38 building and related sen/lce (1 8.0%); 
(c) code 35 miscellaneous personal sen^lce (1 7J%); (d) code 30 domeitic service (154%)' (e) 
cod© 36 apparel and furnishings service (6.4%); (f) code 33 barberjng, cosmetology, and 
related sen/lc© (4,8%); (g) cod© 37 protective sen/lc© (4,2%); [h] code 32 lodging and related 
senHce (2.9%); (I) code 34 amusement and recreation service (0,5%], 

5. The occupational distribution of those placed in the clerical and soles occupations [on©'d|git 
code 2) based on th© corresponding two-digit codes was* in rank order, as follows: (a) coda 20 
stenography, typing, filing, and related occupations (25.5%); (b) cod© 29 merchandising, ©xcept 
salesperson (23.0%); (c) code 21 computing and accoynt-recordlng (17.8%); (d) code 26-28 
salespersons, commod[1|es(16.4%i;(e) code 23 Information and message dlstrlbyton (7,1%); (f) 
cod© 22 material and production recording (6.2%); (g) code 24 miscellaneous clerlcol (2J%); 
(h) code 25 salespersons* service (1,3%), 

6. The occupational distribution af those placed In the nnlscellaneoys occupations (one^dlgjt 
code 9) was as follows; Co) cod© 91 transportation, not elsewhere classified (28.6%); (b) cod© 90 
motor freight (24.0%); (c) code 93 ©retraction of minerals (18.4%); [d] code 92 packing and 
materials handling (1 7.0%); (©) code 96 production and distribution of facilities (6.2%]; (f) code 
97 graphic art work (1.7%); (g) code 94 logging (1,6%); (h) code 99 vending stand operation 
(1,5%); (i)cod© 98 other (0,7%); (j) code 96 amuiement, recreation, and motion picture not else- 
where classified (0.4%). 

7. The occupational distribution of those in th© professional technical, and managerial ocoupations 
(one-digit code 0-1) was as follows; (a) code 09 education (20.5%); (b) code 07 medlolneand 
health ( 1 8.2%); (c) code 1 8 fnanagers and officials, not elsewhere classified ( 1 6 J%); (d) code 1 9 
miscellaneous professlonai, technical, and managerial (12.6%); (e) code 16 administrative 
specialization; (f) code 00-01 architecture and engineering (6,3%); (g) code 16 entertainment 
and recreation (4.6%); (h) code 04 life sciences [4,0%]; (i) cod© 1 2 religion and theology (2.9%); 
(J) code 02 math©matios and physical scl©nc©s (2.1%); (k) code 14 art (2.1%); (I] code 10 
museum, libfary, and archival sciences (1.3%); (m) code 13 writing (1.0%); (n]cod© 11 lowand 
Jurisprudence (0.4%). 

APPLICABiUTY: This project produces much needed data on the circumstances of those former VR clients 
in the world of work. It Is hoped that the data can be utilized In such areas as ( 1 ) sensitizing the 
rehabilitation personnel to the relative VR contribution to the nation's labor force, (2) post-closure 
follow through services, eipeclally In reference to the competitive employment, (3) job development 
and Job placement, (4) program evaiuatlon using client post-ciosur© Job functioning as a 
criterioa and (5) other appllccitlons relative to the rehabilitation $©Nlces involving Jobs. 
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University of Oregon (RT-16) 
Mental Retardation Rehabilitation Researoh and Training Center 



CORi AREAS 



Pf&gmm Related Asittsment 



The deveiopment of client asiesinnent 
strategies and specific Instruments that measure the behaviors of mentally retarded 
adults that or© critical determinant of their potential for community adjustment, 



ProfdMlonal ^rovdh and Pevtlopment 

Activities aimed at Improving underitanding of the major roles and functional 
demands of suparvisory and management personnei In rehabilitation agencies; 
eg.s staff deveiopment ipeclailstsi rehabilitation educators, and first-lln© 
supervisors of rehabilitation counselors. 
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Annual Report Reference: 

OBJECTIViS: The purpose of this study vs/ai to Investigate howand to what extent odvocate groups for the 
mentally retarded participated in the initial ( 1973) state Title XK planning prccesi iMuesexom- 
ined Included: nature and distribution of Title XX nnaterlal; nature of professional advocate 
group involvament; nature of relationshlpi between involvement, Influence and Impact of 
pfofesaional advocat© groups; and factors otherthanprofessional advocacy that affected Title 
XX plonning process, 

METHODOLOSY; A three part quastlonnaire was sent to tti© Executive Directore of the 50 state and the 
Washington, D,C. Associations for Retarded Crtlzens, and to the 60 staff direoton of state and the 
Wc3shington, D,C. Developmental DlsabllitlesXounclls. The questionnaire was designed to pro- 
duce Infomnatlon about: dennographlc chQracteriitlcs of the popuiatlon surveyed, the nature and 
distribution of Title XX Information received, and the nature of the Involvement of the professional 
advoccftes, 

In addition* technical notes analyilno mdlor features of prellmlnafy and final title XX plans were 
reviewed to document Inalusion of mentally retarded individuals ai target groupi. Also, expendi- 
ture reporls fronn all states and Washington, D.C were reviewed to determlnethe percentage of 
each state's expenditures on services to mentally retarded indlviduali. 

FINDINGS TO DATE: The following is o synopsis of the significant findings of this study: 

1, A total of SI .6 billion was spent for social services under former Titles IV and VI of the Social Security 
Act for fiscal year 1973. Of this total, 12%, orSISfl million, was spent specifically on services for the 
mentally retarded. The percentag© range spent by each state on social services for the mentally 
retarded was 0-64% of the total state expenditure of social service funds; 

2- The popuiatlon studied was comprised of two professional advocacy groups for th© mentally 
retarded. i,e., 61 staff directors of Developnriental Disabilities Councils (DDC) and 51 executive 
directors of the state Associations for Retarded Cltiiens (ARC). In total, 87 of the 102 Ss (85%) 
returned the questionnaire, and all but two wete used in the data analysis. Forty-nin© Ss or 96%, 
and 38 Ss or 75% of the DDC and ARC staffs responded, respectively; 

3. Professional advocates for the mentally retarded were provided Title XK information in su^lcient 
tim© to become involved in the Initial planning process. Seventy-two of the 85 Ss indicated they 
wefe informed about Title XX priortothe required data of the official publication oftheprelimin 
state Title XX plans. As to who informed th&m, approximately 90% of the ARC Ss Indicated their 
parent organization was responsible, whereas the DDC 1$ did not Indicate any such central sourM; 

4. Both professional advocacy groups indicated that the Title XX materldls they received met their 
purpose at a moderate to high level. In addition, t^th the Af^C and DDC groups Indicated the 
materials positively Influenced their Involvement in the Title XX planning procesi; 

5. Both professional advocacy group! were more pciltive about the Informal than the formal and 
required procedures of the Title XX planning process in terms of their potential impact upon the 
Title XX state plan. For example, at least 80% of both groups indicated they nnet with legislators. 
They also viewed informal meetings with Title XX staff as being the most potenttally impacting type 
of Involvement, By contrast, both groups vtewod fomnal and required types of involvement (e.g,, 
ottandance at public hearings and iofmol comments on record) as having a lesser degree of 
impact upon the Title XX state plan; 

6. Neither profeislonal adiyQcaoy group was optimistic about change in the state Title KX plan as a 
raiuit of its Involvement In the planning pracess. Respectively, only 4 or 1 9% ond 3 orl 2% of the ARC 
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and DDC Is indicated "much*' chang©. In addition, 1 1 or 52% and 14 or 56% of the ARC and DDC 
Si Indicated *'no" or "slight" change as a result of their Involvennent; and 

7, A review of the 51 Title KX state plans (Technical Notes) Indicated that the mentally retarded were 
Included as a spaclfic target group in 18 preliminary plans and ttiat only 8 of theie states desig- 
nated the mentally retarded in their final plan. In total, only 12 states daslonated the mentally 
retarded as a sptclfic target group In their final Title XX plan. 

APPLICABILITY : The findings of this project should be of use to a wide variety of people providing services to 
the nntntally retarded. This would include vocational rehabilitation counselors, public welfare 
caseworkers, and Developmental Disabilities Council administrators, Recognition of the Impor- 
tance of Title KX planning should lend impetus to the expanilon of social services. 



175 A Follow-up Study of Rehabilitation Short-Term Training 
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OBJECTIVES: The purpose of this study was to Investigate a strategy forfoliovv- up evaluation of rehabilita- 
tion short-term trairiing, 

it examined the relativeefficacy of two different approaches to conducting a 
tlon of the Impact of short-term training; a mall out procedure and a personal interview 
procedure, both Involving response to open-ended items on a follow-up questionnaire. Further, 
the study exonnlned whether a relationship existed between various trainee chorocteristjcs 
and/or immediate outcome evaluations, and the dependent variable of change scores on the 
open-ended follow-^up qusstionnaife. 



METHODOLOSY: Sixty-fwo of 70 agency trainees who participated In these one-week seminars at the 
Canter and who completed the immediate outcome evaluations Immediately after training were 
randomly divided into two groups of 31 Group A received the follow-up moll survey and Group B 
Wire psrsonally interviewed. In Group A. 22 (71%) completed the mailed questionnaire, and In 
©roup B, 29 (94%) completed the pereonal interview. 

The questionnaire ond Interview consisted of a set of open-ended Items directed toward Profes^ 
sional Prdctica change which consisted of ttlmulus words such as mental retardation, vocational 
assessment. delnstitLrflonaliiation, severely retarded, etc. These Items were derived from program 
^ content of the sennlnars. Respondents were asked to describe, in an open-ended manner, any 
changes in thalr behavior with respect to these 16 stimulus words (phrases) that occurred at least 
partially as an outcome of their training experlerice. 

Two doctoral candidates In the Departments ot Counseling and Sociology sen/ed as the Inter- 
viewers for Group B. Neither of them were acquainted with the former trainees nor had experience 
with the R-T Canter short-term training programs. Both were careftjlly instructed and rehearsed to 
avoid answering the Items In the questionnaire for the subject 

FINDINGS TO DATE: The results clearly demonstrated that the open-ended Items of the Follow-Up Question- 
naire do reflect changes In professional practice, regardless of the method of data gathering 
employed, in essence, this finding supports the usage of open- ended Items In a mat I questionnalf a 
in that res^nses can provide useftjl self-report Information. 

The f mpoftance of this finding for training pereonnel should not be overtoked ; The savings in time, 
money and penonnelof a moll-out Instrument are apparent An additional, but no less Important, 
savings related to the mall questionnaire format Is that provided by the structure of the Instrtiment 
Itself. The space allotted for responses Is limited. Thus, responses to such items are more likely to be 
brief and to the point. It seems clear that open-ended Items on a mailed follow-up questionnaire 
are both Qpproprlat© and feasible. 
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However. If Qptn^ended iterni to b© ©mployed in th© follow-up evaluation of short-term 
training, It se^ms siisntlaL In temns of tti© resulii of this study, that such Items be streanillned to 
correspond dirsGtly to th© key descriptors used to Identify the major program ennphQits of the 
training sennlhcir, 

APPUCABILITY: The results of thli study have direct Innpllcatlons for the types of short^emn training programs 
provided to different groups (populations) of rehabilitation practitioners. The posi|bl& Interaction 
^Qivs^een charactsrlstlca of trainees, tht types of training received, and the kinds of ct^ Jngei they 
report both at the conclusion of training and fol lowing a period of time, provide useful infornnatlon 
to both training personnel and to state agency personneL In addition, others Involved In both the 
technology and provision of short^erm rehobllltatlon training, such ai RCEP perionneU may be 
obi© to generolize from the results of this study to the development and/or Improvement of their 
own Instrumehts for follow-up ©valuotloni. 

It Is anticipated that the risuits of this study would provide Information that could be utilized for (1) 
decision-making geared tov^^ard prpgrann improvement, and (2) accountability of short-^term 
training for rehabHitatlon practitioners. 

1 76 Research Hm^s In Vocational Rehabilitation 

Frlnclpal Investigator: Gilbert Foiii Ph.D. 

Status: Campleted 

Pates; Dates: Msrch 1974-February 1?7S 

Caif: Arinual $17,808 Projected Total i3Sfl00 

RT Annual II 7308 W % of Annual tDtai 100% 

Annual Report Rtfarenc©: #12, Page 244, Ml 

OBJECTIVES: In order to molt ©ffectlvely detemnlne priority researcti needs for improving rehabilitation 
sen/let delivery to mentally retarded consumers, the following objectives have been dillneoted; 

1 . To Identify those problems of retarded people which are at present the leQit adequately rnet, 
as perceived by 

a. retarded persons in oommunlly settings; 

b. service deiivefy profasslonals, i.e., yocationol rehobilitotlon oounielors and workshop 
facility personnel. 

2. To deterrnine th© degree of correspondence between the perceptions of retarded persons 
and thQS% of sefvlc© delivery proftsilonals regarding the Identified problems, 

3. To identify the major research needs emanating fronn the problems Identified by retarded 
persons and seA'ice delivery professionals. 

METHODOLOGy: Three sequential steps are being followed In this needs assessment project First, a 
literature review was conducted to determine critical domains of living for use in problern Identifi- 
cation, The domalni chosen for study were: (1) employnnent; [2] social relationships; (3) and 
comnnunlty Hying, Following the delineation of donnains. consultant groups of service dellvefy 
profe^lonals and of mildly and moderately retarded consunners were utilized for the purpose of 
identifying the nngjor problems of fefarded persons. The system used for the Identification of 
problems by the coniultant groups v^as the group problenn analysis procedure known as the 
''Nominal Qrogp Technique/' 

The second step of this study ii concerned with expanding and prioritizing the problem Identifica- 
tion data obtained from the eonsultant groups. Separate Instnjments were developed for each of 
the two major subject groups, an InteMew Schedule for consumers andaquestlonnalr© for service 
deliver profesilonali. Step three Involves the translation of the prioritized pr^lems Into a Hit of 
crItlcQi research needs. A task force of professional researchers In the field of rehabllifation and 
rriental retardation will be utiliied to generate critical research needs for potential study by this 
center and other Intertsted agencies or Individuals. 

FINDINGS TO DATE: ObjectlVi Om: P^blem Identification. The following results i^rtain to phase one of 
the study in which consultant groups of mentally retarded rehabilitation coniume^ (!N=58) and 
consultant groups of rehabilitation service providers (N=60) Identified problems In the three 
domains of Emptayment. Community Living, and Social Relationshipi In tti© ernployment 
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domain, the consumer group Identified six major problems: working fast enough, getting to 
work on tima finding a Job, interviewing for a Job, getting along with the boss, rennembering 
appointments. The Service ProvIUjri Identified seven problemi in this area: employer discrimi- 
nation In hiring, lack of social skills neceisciry for tenure after job placement, Inappropriate 
parental e^cpectatlons regarding Job placement, limited availability ofjobs or stereotyped Jobs, 
difficulty handling on-thie-Job pressufes such ai working independently or meeting industrial 
standards, inadequate Job search or Intefviewlng skills, inadequate skills to utilize availabia 
transportation for finding or holding ajob. In the Community Living domaia consumers noted six 
problems: nnanaging money, getting around to places, making change with money, getting 
along with a bad neighbor, getting help from the community, such as with Jobs, food, and 
health care, being treated differently from others. The Sen/Ice Providers cited seven problems in 
this ama: lack of adequate skills for budgeting or handling money, discrimination in opportuni- 
ties to participate In community actlvltiei. Inadequate skills for finding or using recreational 
resources. Inadequate skills to utilize available transportation for getting around In the com- 
munity, inadequate inttrpersonal communication skills for Interacting appropriately with 
memben In the community. Inadequate skills for personal hygiene or preventive health cara 
Inadequwfe home management skills such as CTOking, cleaning, and home maintenance. In 
the Social Relationships domain, the consumer group described six problems: getting along 
together as a family, getting along with the police, talking In a group of people finding or keep- 
ing friends, getting parents to allow them more freedom In making decisions, getting along 
with a boyfriend/girlfriend or husband/v^lfe. The seMce provider group also identified sfx 
problems in this area; obstacles In forming normal soclaUomantia or sexual relotlonshipsout^ 
side the home as a result of maladaptive family interactions. Inadequate skills or opportunities 
for appropriate sexual expressioaobstaclesof discrimination by the general public. Inadequate 
interpersonal communication skills forformlng or maintaining personal relationships. Inadequate 
skills to utilize available transportation for forming or maintaining personal relationships, 

Oblectiv© Two: Problem Prlorlf liatlan. The second phase of the study was concerned with the 
prioritization of the problems identified In Objective One, and examining the relationship be- 
tween the prioritized rankings of the service consumera and the service providers. The consumer 
Identified problems were ronked both by consumers and service providers; by 101 retarded 
persons via the Forced Choice Inventory (FCI) ond by 277 rehabilitation service providers via 
Part B of the Service Provider Questionnaire (SPQ). The service provider identified problems were 
prioritized only by the 277 seivice pro/lder respondents on Part A of the SPQ. 

A Spearman rank order correlation analysis Indicated that little relationship e?<isted between the 
rankings of the two groups In the Employment domain (rs = -.03) or in the Community Living 
domain ( rs=,33 > A very strong correlation (^^.83) resulted between the two sets of rankings on 
the Social Relationihip Items. However, all 18 problem statements Identified by the mentally 
retarded consumers, and all 20 problem itotements identified by the service providers are 
Important The Nominal Group Technique used In the problem idantiflcatlon phase of the study 
Is designed to * Weed out" Insignificant Items. 

Obleetlve Thrt©: Priority iesearah Preblems and Obstacles to gtmediaflon. A major purpose 
of this study for the Oregon RT Center was to establish priority probtem areas for potential new 
research starts In order to gain Information regarding 'leaslbility" and "need for research,'' the 
20 sefvlce provider-generated Items were also ranked by 28 researchers In the area of mental 
retardation In the United States. 

The researcher respondents were asked to rank order the set of problem statements in each of 
the three domains of Employment Communit/ Living, ond Social Relationships according to 
rank 1 - problem most In need for research, and rank6(or7)-problem least in need of research. 
Based upon an examination of the service provider and research ranklngs.and the obstacles to 
remediation Identified by the service provider respondents, six problem statements (two in each 
domain) were Identified as priority research probfemi In the foKowIng action, each problem 
stotsment so identified Is listed together with the major obstacles to remediation Identified for 
that statement by the sen/lce providers, 

Employment Domoln Problem Stat#menf #1. Retarded persons have difficulty handling 
on-the^ob pressures such as working Independently or meeting Industrial standards. 
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Qb$\QQ\m \o Remedlgfion 

1. Employefs are unable or unwilling to help employees who have such problems. 

2. Ther© Is a shortage of realistic prev^otlenal training programs, 

3. Ther© Is llnnlted staff tlrn© available to help clients becom© work adjusted after placement. 

4. Because retarded persons have a short attention span, they will aNayi need more supeMslon. 

5. Facilities need □ greater variety of work samples in order to better stimulat© Industrial settings, 
Empleyment Domain problem Statement #2. Retarded prions lack the social skills necessarY 
for tenure after Job placemenl 

Obstsala to Remediation 

1 There Is a lack of training programs directed toward social skills. 

Comfnunlty Ll/ing Domain Problem statement ^i. Retarded persons lack adequate skills for 
budgeting or handling money. 

Obstcolai ta Remedlcrllon 

' 1. Retarded persons have little or no ©Kperlenc© with rnoney because whatw 
gets usually Is controlled by parents or house parents. 

2. Little training is provided in these skills by schools, group homes, faclliti^, or vocational rehabilitation. 

3. These skills seem particularly difficult for retarded persons to grasp. 

4. There is a lack of nriaterials for use in teaching the^ skills. 

Communlly LMng Domain Problem Statement #2. Retarded persons lack adequate inter- 
personal coiTinnunicatlon skills for interacting appropriately with merribers of the community. 

Obstaoles to Remtdlotion 

1 . There Is a lack of trainirig programs designed to teach retarded pereons interpersonal communl- 
cQtion skills- 

2, Retarded parions are provided few opportunities to learn to use IntarpeTOnai communication 
skills with anyon© but other clients or staff membera. 

3. fylembers of the comnnunlTy are not supportive of the existence of retarded persons within 
the community, 

4, Community nnembers Interact with retarded persons as though they or© children. 

Social Relationship Domain Problem Sfatement #1 . Retarded persons are hindered in forming 
normal social, rorriantic, or sexual relationships outside the home as o result of maiddaptlve 
family Interactiona 

Obstaeles to Remediation 

1 . The piotectlve attitudes of the family and significant others precludes any opportunity for normal 
social interaction. 

2, Parents arnd professionals stili assume retarded persons will never form sexual relationships; they 
have difficulty accepting the physical and emotional needs of retarded persons. 

Social Relotlonshlp Doffialn Problem Sfgfamtnt #2. Retarded persons lackadequate skills and 
opportunities for appraprlate sexual expression. 

ObstGOles to Rermdlofion 

1, There Is a lack of adequate training and counseling on sexuality for retarded persons. 

2. Family members and profesiionais discourage sex education, and the forming of sexual relation- 
ships by retarded persons. 

3, Retarded persons are not given privacy. 

4. Parents and professlonols assume retarded persons will never form se^cual relationships. 

APPLICABILITY; The potential mm of the materials generorted through this project are all professional 
rehabilitation panonnel Interested In the major obstacles to rehabilitating mentally retarded 
periohs. The main audience, however, will b© rehabilitation researchers In mental retardation, 
particularly staff from the Oregon R-T Center. The range of potential users will Increase in the future 
as the retiabllltatlon system responds fo the 1973 RSA Amendment concerntd with the severely 
disabled. 
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OBJECTIVES: A major purpose of this study was to develop an educational compliance package In the 
area of physical education. Specifically the objectlvei were: 

1, Tc develop a set of proceduies which would enable personnel in physical education, recfaotion. 
and physical therapy to conduct their programs in compliance with RL 94-142 

2, To develop technical assistance prTCSdures for administrators for dissinninating sets of procedures 
and for collecting necessary data relative to the procedures, 

3, To develop a checklist by which the Oregon Stateiducatlon Agency would be able to determine 
areas of compliance or nan-compliance with RL 94-142 for phyiicol education programs. 

4, To tiotd test the set of procedures In five school districts. 



METHODOLOGY: Components of the procedural package were selected on the basis of thelrrelevance 
to the Identification, locatioa evaluation, and progrannming of handicapped children as 
required by P,L 94-142, All of these activities can be viewed as a process which results in the 
development of an individualized education plan for a handicapped child. Field testing of the 
procedural package occurred from March to June. 1977. Five districts were selected from 
around the State of Oregon on the basis of criteria deslgnsd to provide sites representative of 
the various conditions present in the over 300 school districts within Oregon. Arrangennents were 
made with each Individual district for the provision of approci mately 1 7 days of caniultant time. 
There were five consultants, each of whom took primary responsibility for one district Initially, 
time was allotted for orientation to the provisions of RL 94-142 and later technical assistance 
was provided for Implementing the procedural package. Consultants monitored pertinent 
procedural forms and records maintained by fleld^est personnel. This included screening 
jnitruments, referral forms, assessment Information, and IndlvlduQlized educotlon programs, in 
addition, consultants wer© aiked at times to provide resource materials, present at in-service 
training seislons, conduct osessnnents, and model the performance of procedural steps, such as 
conducting a meeting for the development of an |ER Districts were expected to complete the 
entire process from screening to placement for only about three children for each participating 
school. The package was revised following field testing. 



FINDINSS TO DATE: Development, field testing, and revision of the procedural package hove been 
completed. Procedures and support materials for phyilcal education hove been Integrated 
into a package which has been printed by the Oregon Department of Education. Materials 
developed specifically for physical education Include: 

" Guidelines for Developing Physical Education Services 
" Physical Education Screening 

- Physical Education Medical Referral torm 

- Physical Education Asseisrrient Considerations 

- Taxonomy of th© Psychomotor Domain 

- Relationship Between ^sessnnent and Programming In Physical Education (chart) 

The most evident Implication to be drawn from these results Is that physical education teachers 
and classroom teachers must receive Intensive in-sen^^c© training if they are to become know- 
ledgeable about RL 94-142 and develop more positive belled about Its Impact, If compliance 
with the law Is to be etfectlve, assurance should be made that students who are malnstreomed 
receive a quality of se^lces at least as good as what is provided In ^gregated settings. Alio, 
teachers should be acquainted with ways of working with handicapped students wh ich do not 
infringe upon the teaching time for nonhandlcopF^ children. Finally, although tochers may 
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be ^sitive abogt some general benefits of integration for the severely handicapped they are 
negotfv© with regard to specifics such as the quailtv of services v/hlch can bt provided, social 
acceptance of handicapped students by their peers, ard ovaiiable teaching time for indiMdualiz= 
ing Instruction. 

APPUCABlLiry; The procedural package developed has bean distributed by the State Education Agency 
toLocQi Education Agencies (LEAs) and Intermediate Education Districts (lEDs) throughout the 
Stat© of Oregon and to agencies in other states upon request, The procedural package Includes 
program development information and a checklist for ascertaining compliance with stoteand 
federal laws and regulations. Agencies lacking in services or other^vi^ not in compliance with 
the jaws should be better able to make policy and programmatic changes in order to obtain 
Stat© and federal funding for their programs, as well as provide better services for handicapped 
students 

1 78 Predicting Rate of Acquisition anci Production of Complex 
Industrial Tasks by Institutionalized Moderately and 
Severely Retarded Adults 



Frincipai In^eitigatars: Larry K. Irvin, ?hX>, 

O, Thomas genamy, Ph.D. 

Status: Cantinuing 

Dates: July i 974-¥BbfUQTy 1 979 

Cost: Annual $36497 Projected Total $150,000 

RT Annual $32365 RT % of Annual Total 89% 

AnnusI Raport Refereneei Page 64, R4^ 

OBJECTIVES: 

To evaluate further the psychornetric characteristics and utility of two assessnnent instruments, the 
Trainee Perfornnance Sample and the Becker Adjectls/e Checklist for predicting training time and 
facilifaHng training election and program esraluation. 

METHODOLOGV; 

The subject pool consisted of 300 severely retarded residents of Falrviavs/ Hospital and Training 
Center, located in Solam, Oregon, Work on further development of the Train©© Pertormance 
Sairpli (TPS) consisted of initial efforts to revise the TPS to reflect a broader set of skill areas than 
were originally represented. 

Work on the Becker Ad)ectlv©Che€kllit consisted of: (l)completionof data collection acti\^ties 
that were designed to acquire a second series of ratings by Falrview ward staff; and (2) factor 
analysis and test-retest reliability analyses to investigate (a) utility of a scoring syitern based on 
factor stfucture. and (b) stability over time of measures derived from application of that scoring 
sysfam when the Becker instrument rs used with institutionalized severely and profoundly retard^ 
ed indlvlduali 

FINDINGS TO DATE: Development of new items for inclusion In the Trainee Perfarmanc© Sample (TPS), 
reflecting a broader set of skill areas, was begun, 

The outcomes of the research involving the B#oker Ad|©ctlve Cheokllit resulted from ^veral 
kind! of data analyses. Factor analysis yielded five significant factors, and thase were labeled 
VWIthdrawn. Disfuptlve, Incompetent, Tense, and Non-Compliant. Adjective pairs with either 
poiitiv© or negative loadings greater than AS on each factor were identified. Also identified 
were the Items which loaded above 45 on similarly labeled factors obtained by Pattereon and 
Fagot (1967) and Becker (1960). Factors which emei^ed from these anoly^s were strikingly 
limilar to those obtained previouily by Patterson and Pagot and Becker with quit© different 
populations of raters and ratees. 
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A scoring lystern similar to that ustd by Patterson, Cobb, arid Ray (1973) was developed to 
derive easily computed scores bastd on the five factors, The correlations between total scores 
on each factor for ttie first and second test rang© fronn.536to J55andareaH significant beyond 
the .001 level. The checklist and scoring system thus result of scores which are relatively stable 
across tinne. The results of this factor analysis and scoring evaluation suggest trtat th© semantic 
drfferentlal developed by Becker ( 1 960) may b© a useful instrument for evaluation of programs 
for severely retarded persons. 

Dissemination efforts involved the developnnent and publication of a second review of project 
and related activities completed within the Specialized Training Program (Bellamy. 1977). 
In addition, project results from ttie first three project years have been integrated into three 
replications of the Specialized Training Program in Reno. Nevada; Seattia Washington; and 
Spokane, Washington. 

Finally, project results are continuously Integrated into RT Center and Specialized Training Pro- 
gram short- and long-term training programs. For example, at least one training session based 
on project raiglts was Included in every RT Center campus workshop this past year. 

APPLICABILrrV: The findings of this project will yield three major implications for practice changes. First 
they will provide vocational trainers with a behavioral assessment of performonc© on specific 
task criteria rather than a global assessment of work abilities. Second, they will produce a valid- 
ated set of predictor variables which could increase the accuracy of significant managerial 
decisions. And third, they will derive from a population not previously consldsred qs potential 
candidatei for sheltered workshops. 



OBJECTIVES: The purpose of this study was to further investigate the psychometric prop#rtiei of the TEK 
Follow-Up Evaluation instrument. In addition the objective was to expand the utility of the 
Instrument by developing a form for a specific target group, l.e„ rehabilitation facility personnel. 
The major research questions addressed in this study were: 
1 Does the follow-up instrument designed for rehabilitation facility personnel possess adequate 
reliability properties? and 

2. Is there o significant difference In training Impact as measured by the follow-up du® to time 
interval between the conclusion of training and follow-up? 

METHODOLOGV: The setting in v/hlch this study took place was the Region IV Rehabiiltafion Facilffy 
Training Program at Auburn Unfversit/. The population for the study consisted of fhose 105 
pa^icipanti who attended the six three-week seminars held at the University betv^een June 1975 
and July 1976 

The FollowMJp ©u©stlorinalra was an instrument that has evolved through the research con- 
ducted by Browning (1976), Perry (1975), Foss(1975)> and Smith (1977). The instru merit format 
was modified from that of a rehabiiltotlon field counselor orientation to a rehabilitation facility 
personnel orientation. 

in each question on the instrument, with the exception of the Professional Development and the 
Professional Practice summaries, the respondent was asked to do two things; (1) compare his 
level of acfivlty during the time period after the seminar with a base line using th# same time 
period before the tralnlrig; and (2) determine whether the seminar was a contributlnQ factor in 
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each particular activity in each question, In effect the respondent was asked to establish his 
own baseline of behavior and to determine what connection, if any. there was between a 
change in behavior and th© seminar. 

Table 1 provides a breakdown of the subjects who answered the follow-up questionnaire in 
terms of both test and retest. 

Table 1 



Responses to Follov^-Up Questionnaire 
<N^99) 



Responses 




3St ^ 


N 


Retest ^ 


Questionnaires Sent 


99 


100 


86 


87 


Completed Questionnaires 
(Returned 


86 


87 


76 


77 


Un0coeptable Questionnaires 
Returned 


1 


1 


3 


d 


Refusad to Participate 


1 


1 


0 


0 



FINDINGS TO DATE: Coefficient Alpha was .89 for the Follow-Up ©usstiennalfe. Reliability criteria for 
initrumerits with 25-30 items arm usually about .80, Thus the Follpw-Up Quesfionnair©, os used In 
this study, can be considered to be highly internally consistent. Because the initruinent proved 
to be internally consistent. Item scores can be summed in order to arrive at a total score to 
address Research Question Two 

The stability of th© Follow-Up Questlonnelr© was analysed by correlating total scores by a test- 
fwo-week interval - retest comparison. A Pearson Product (VIoment Correlation on th© total 
scores of both tests was 0.924. Rtspondent's relative position did not change substantially over 
time This demonstrated that th© follow-up instrunnent has iubstantlal stability oy&f tirn©* and 
measurement error is minimal. 

The primary purpose of developing th© Pollow-llp Qyestlonfialre was to provide trainers of 
rehabllilotion facillt\,^ peTCnnel v^lth an instrumerit which would assess th© impcict of short-term 
training programs at certain time Intervals after the conclusion of training. The anGlyais of the 
total scores of the reipondents in three time segments C^^hort, 3 to 6 months; medium, 7 to 11 
months; and long, 1 4 to 1 5 months) indicated that there was li ttle effect of tinne Inte^^l )Dmw>@n 
training ond follow-up on theFollow-UpQuestionnaireTotal Score, This provided anindlcation of 
the stability over time of the impact of the short-term training. 



APPLICABILITY: For th© past six years, the training staff of the Universlfv of Oregon Rehabilitation Research 
and Training Center have ^mn Involved in the evaluation of short-term training. Th# result of 
this effort is the development of Training ivaluatlara Kit (TIK). TEK Is designed toobtain evaiuative 
Information on both training pro€©ss ond Impaci, Th© proceis areas of concern are training 
objectives, methods, and Immediate outconne. This evaluative Information is used for decision- 
making directed toward program Improvement, The areas delineated for training Impact are 
professional development professional practice, and Intomotlon dissemination and utilizatioa 
This evaluative Information is used to determine accountable change due to training. This study 
was Intended to further e^camln© the psychonnetric propertios of the Follow-Up Initrument which 
is designed to meosur© the long-rang© effects of shoit-term training. 
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OBJECTIVES; 



1 To describe the suptrvlsory process in vocational rehabilitation. 

2 To Implement, through an original research Lrtllization project, the findingi of the proceeding 
descriptive study of first-^line lupervisiori in vocotionai rehabilitation agenciea 

3. To effect widespread dissemination and uiilizalion of the impiementatlon project In public voca- 
tional rehabilitation agencies in a multi-reglonoi area. 

METHODOLOSV; 

1. Llferoture review. Books, periodicals, and manuscripts are being reviewed from a variety of 
sources to gather th© best posilbl© picture of a number of lupervisioh issues, e.g. , selection, training . 
theofv, practice, and QUtcomes. 

2. Iridivldudl Infenrl^Wf, On-site Interviews are being conducted with vocafjonal rehabiiitatlon 
counselors, supervisors, managere, and adminiitrotors to supplement data colitcted via question- 
naires and small group need assessment procedures. An interview schedule was developed as a 
stimulus tool for use in interviewing. 

3, Nominal group praeess txurelsds, This on-iite procedure coniiits of the identification of a need 
area, which Is presented to a small group - usually 10-15 vocational rehabilitation pei^onnai. A 
useful rtem In this research has been; "List 4 suggestions which. If impitmented, would increase the 
effectiveness of first-line supen/isors/' Th© group Is then directed by ej<p©rlenced facilitators thfough 
four steps: problem identification, listing of problems, clorlflcation and revision of problems, and 
problem resolution, 

4, @uestlonnalr@i. Sun/ey questionnaire booklets consisting of quastioni concerned with supervisory 
selection practicei, training, evaiuaticn, and how superwisors aislit counselofB to rehabilitate 
retarded clients have been mailed to a strofified random sample of counselors, supervisors, 
managers, and adnninistratore employed in more than 40 general vocational rehabilitation agen- 
cies. 

FINDINGS TO DATE: Activity to date focused on seven major tasl< areas: (1) stoff recruitment; (2) plan- 
ning; (3) literature/materials search; (4) instrument construction; (5)datacoliectbn; (6)data 
analysis; and (7) reporting findingi 

1 . Staff racrulfment. This step was completed with the hiring of a Research Associate with extensive 
supervlsorv/admlnlstrative experience in state service delivery to developmentaily disabled 
persons, and in the recruitment of an ©xpefienced [Research Assistont/Progfammer 

2, Planning, iviajor planning steps completed vvere: (1) receiving project endorsement from the 
Council of State Administrators of Vocational i^ehabiiitatlon (CSAVR); (2) fomation of a consumer 
tasl< force of rehabilitation practitiont rs as project advisor; (3) planning research design and 
methodology; and (4) receiving project approval of IJniversity of Oregon*s Committee for Pro- 
tection of Human Subjects. 

3. Llfarature/Materlals itaroh. Ail relevant professional literature wai reviewed for Implications for 
the current study Additionally existing materials being used by stat© vocational rehabiiitatlon 
agencies were obtQlned and reviewed in four areas of supervision: (1) selection, (2) tfainlng. 
(3) practice, and (4) evaluation. 

4, Instrunnpnt conifruaHon.Two kinds of instruments were constructed: an Interview schedule and 
questlonnairei Both tv^s were developed by project staff but both were substantially Influenced 
by Input from project advisore and project consultants. The inttrvlew schedule and the mailed 
questionnaires both dealt with the areas of supervisory selectioa training, practice, evaluation, 
demographic background, and the supervision of counselor's worl< with nnentaify retarded pSTOni 
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A substantial amount of time and effort was devoted to the development and refinement of the 
objectiv© research Instruments, The discrete steps Involved In this effort foiiow: 

(1) Drafting quesflonnalras - the project staff gerierated a large comprehensive pooi of 
Items. These items were lubseqgentiy grouped into six content areas related to supervisory 
selection* lupen/lsor/ training, supfrvisory practice, supef i/Ory ©vaiuation, demographic 
background, and supervision of counselors work with mentaily retarded persons. 

(2) Prdllmlnsry teQhnleQl and aontent revNw - other R-T Center staff and an outside 
management consultant r©vle\ved 1h© six questionnaires measures and made suggestions for 
Improving the Instruments* technical quality and content reievance. 

(3) Revlslen of queitlennalras questionnaires were revised to reflect the input of other R=T 
Center staff and the outsid© management consuitant, 

(4) First field testing - an initial groupofstatevocartlonal rehabilitation counselors and 
supervisors evaluated th§ qyestlonnainss for content and item relevance and to determine 
the average time for comploting questionnaire Items, 

(5) Revision of queitionncilres - questionnaires were revised to reflect the Input of the 
vocational rehabilitation agency counseiora and supervisors who participated in the initial 
field testing. 

(6) Seoond field testing - a second group of state vocational rehabilitation administrators, 
manggers and trainers evaiuated th© questionnaires for content and item relevance and to 
determine the average tlm© for connpleting questionnaire Items. This Advisory Task Force 
consisted of persons from flv© western sites. 

(7) Seoondary teohniaai ond e^nt#nt review = four outsid© consuitants, three empioyed by 
state vocational rehabilitation agencies, closely scrutinized the training and practice ques-^ 
tlonnaires and made suggestions for Improving the instruments' technicai qualify and content 
relevance. 

(8) Final revision of que^lennair#5 — the project staff used the Input of the Advisory Task 
Force group and the outside consuitants to make final revisions. Their input allowed staff to 
quantify a number of open-ended questions and to substantiaily shorten 'ho length of the 
various Instnjments. Subsequently, th© initnuments were col lapsed Into two survey research 
booklets of equal length, appro)cimately 55 minutes. One booklet collected demographic 
information and researched th© content areas of super^liory training and evaluation and the 
supen/lsor's work with counseloi^ of retarded personi. The second survey booklet collected 
demographic information and investigated th© content areas of supen/lsory selection and 
practices and th© supervisors work with counselors of retarded persons. 

5. DmiQ collection, the questionnaires were mailed to 2,284 vocational rehabilitation personnel 
in 43 state agencies. This included vocational rehabilitation counselors, supervlsori, nnanagers, 
and administrators. Questionnaires were returned by 1,^5 or 72% of the sample population. 

(1) individual Infervlews, On-iite Indivlduai Intemews with vocational rehabilitation coun* 
seiors, supervisors, mancigers and supervlsoiv clerical staff were conducted In various voca- 
tional rehabilitation offlces In Oregon, Nevada, Callfomla, and New York. 

(2) Small group needs aisessnnent eicerelses were conducted In the above-mentioned 
vocational rehabliitatic*n offices, Snnall gro^P^ of 8-10 counselor and supen/lsoi^ listed, 
clarified and prioritized specific suggestions which they believed would Improve the effec- 
tiveness of first-line supervlsofs. Both the individual Interview and tha small group nssds 
assessment rTiateria! wlii be used to supplement the questlonnaira data to prcvidt a oom- 
pr^henslve picture of th© current itate-of'the-art of supen/islon In rh© vocotlcnai rehabllitaflon 
ogency. Some of this Information will bear on the planning end implementation an original 
sup^fvisory tfalning demonstration with professional staff persons In the stola vocational 
V0habi]ltatlon agencies, 

6. Data an^alwuls. Questionnaire data V'^as anol^ed through the use of the StalisHcal Pac(<ages for 
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vocational rehabilitation agencies and other consumers in the near future. Findings include th© 
following highlights: 

(1) Most rehabilitalon administrators and counselors are dissatiiflad wWh current nn©thods for 
selecting first-line rehab iiitation supeMsors. 

(2) A majority of rehabilitation professlonais believe the lacl< of on effective agency supervlaoiv 
development progfam is a major obstacle to improvement of th© selection process. 

(3) Meariy all rehabiiltation professionals (86-88%) Indicate that first-line supervisors should have 
two to three years of work ©x^rience as a rehabilitation agency, 

(4) Rehabilitation counselors, supeMsors, and administrators generally feel that supervisors' job 
responsibilities greatly exceed their job authority. 

(5) Most rehabilitation professionals feel that rehobiltatlon supeivisors have two primary profession- 
al roles - administration and case consultation - and three secondary roles - direct servic©, 
©voulation. and community liaison. 

(6) Rehabilitation professionQis. ©specially administrators and counselors, believe current super- 
visors presently do a poor job in many functional areas of counselor consultation. 

(7) A majority of participants (62-72%) do not feel that the agency Is currently providing adequate 
resources for the training of first-line supervisors. 

(8) Most rehabilitation professionals (83-93%) believe that short-term training is likely to produce 
more effective first- 1 in© supervisors, 

(9) A rnajonty of participants believe It Is Important that persons above and below th© level of 
first- line supervisors should receive similar supeMsory training experiences. 

(10) A majority of participants (60-67%) are dissatisfied with their agency's current supefvlsory 
evaluation procedures. 

(11) Th© lack of. validated ©bjecfivt and subjecfiv© evaluation criteria were identified as th© two 
major obstacles to the Improvtment of the supervisory evaluation system. 

(1 2) A majority of participants (54-61%) state that superylsors shoufd receive special training to assist 
counselors who work with retarded persons. 

(13) A substantial proportion of professionals believe that the expected successful closure rat© for 
retarded parsons should be lower than the rate for other disability groups. 

APPLICABILITY; This project holds four implications for policy, program and practice changes in vocational 
rehabllitatfon. First, It will Influence the professional knowledge and skills of fi^t-ilne supervisors. 
Second, it will provide administrative leaders with a data basefor considering change In the state 
agtncies* present system of flrst-lln© supervision. Third, study materials will b© of assistanc© to 
specialists responsibi© for the selection, training and ©vaiuation of supeivisois. Fourth, it will help 
rehabilitation counselors to be better consumers of supeivlso^ practices. 



181 A Sociological Look at the Impact of NormallEation 



Principal Inveitigator! 
Status' 



PhiMp Brownlngt Ph.D. 
Canflnulng 

Moroh i976-Auguit 1978 

Annual $6,786 
RT Annual $ 2^94 



Datds: 



Coit: 



Prajeated Total $aa.000 
RT % of Annual Total 43% 



University of Oregon 



Inttrpenonal, Institutional, and social Interaction; 3) to generate propositions and hypotheses 
relating to normalization within a sociological context. 

METHODOLOGY: Sine© the purpose of th© proposed research is to ©lucldoti the meaning and impact of 
the norrnallzation process for coniumen, service providers, and the general public, participant- 
obsen/otlon Is a particularly appropriate rmethodology. The study Is beInQ carried out of two levels 
- descriptive and anajytic. At th© descriptive level participant-observation provides techniques 
to systennatlcally gather data on the process of normQllEQlion; at th© analytic level, It provides 
techniques to develop a typology or theoretical model that will furnish an eKplonation of the 
factors underlying the obsen/ed process of normalizotlon. 

The research design was based on the Idea that the most valuable iriformation can bt obtained 
fronn a relatively small group of ptrioni who are slgniflMntly involved ln?he normalization process. 
Sampling procedures for researcti InfonrnQnts were adopted to this principle. Instead of discover- 
ing typical effects of normalizotjon through e^densiya sampling, they will be discovered by 
intensivestudy of the interrelationship of three levels of OTalysIs, Le, interpersonal, Institutional, and 
social Interaction; 1) The Interpersonal level — this is ainiing directly at efforts to deal with 
Interpreting, adopting, and incorporating normalizotlDn and its Inter^i^fersonal effecti; 2) the institu- 
tional level - focus Is on the institutions involv©^ In the nmf^ollmfw^ process, I.e., the group hom.e 
and work setting. In their attempts to prepare t^ie r#idrded adult for community living. 

The researcher Is investigating the contradictions grid p\mmfm which exist between these 
institutions and within each one; 3) ^^ttems and fonri^tif locial !nf eractlon — the normative njm of 
giving, receiving, and experiencing nomnalization 'In « j^t-on" are being examined. 

FINDINGS TO DATE: As an overt partlcIpcint'Obsefver, the researcner continues to present himself, In ©eeh 
social setting explored, as a ^ciologlst Intertsted In the asslmliatlon of retarded persons Into their 
community. 

The following is a partial list of the social settings and paopi© the researcher has dealt with In the 
cou^e of investigation: 1) Syracuse, New York: th® "Htarf** ef th© Ndmailicinon Mevcm^iiii - 
The reseorcher has spent two monthi In Syracuse, New York, talking and woricing with key 
proponents of the normalization principle including its North Amerfcan founder, Woif Wol- 
fensbarger. In addition to Informal con venations with Woltensberger and mainline advocates of 
normalization at The Center on Human Policy, the researcher has visited group homes as well as on 
institution In the Syracuse area which are applying normalization. In addition, the researcher has 
attained more stnjotured instruction on nomnalization by dttending a four-day workshop given by 
Wolfensberger. Through oontoct with these key people, the researcher has developed a clear 
undeiitandlng of the ideological and programmatic intentions of normalization as well as nnany of 
the problems associated with It; 2] 4 ^wup Hmmm for Mildly Rttsrded Adutts - As an overt 
partlcipant-obsen^er, the researcher has spent many houii with group home operators and 
consumers of facility. Through contact with these people, the researcher has developed o trusting 
and cooperative relationship with them, maximizing their value as informants of the practice of 
normalization. The researcher has also spent time as a volunteer for the group home, acting as 
coordinator of Its community awarene^ program, a skills tutor, and In many Instances has simply 
been a ^'gracious ear"* for persans operating and receiving services from the facility. Finally, the 
researcher has attended stafflngs on consumers, sat in on counseling seMlons between service 
providers and consumers, conducted skilli wort<shops on the us© of household tools and pocket 
calculators, as well as Just sitting around and talking InfonTially with consumei^ and sen/ice 
providers; 3) A Work ietting As an overt partlcipant-obsefver, the researcher has spent 
considerable time In the work site of several of the group t^me consumers. During the course of the 
research. It became apparent that the work setting was an important social setting related to the 
normalization experience. The researcher observed service providers and work supervlsoi^ in their 
Intergctlon with consumers In daily work activity. Othtrfleld experiincesof the researcher Include: 
(a) attending stafflngs on consumers, (b) participating In a weekly meeting where employees and 
staff were Invited to voice feelings and Ipes. and (e) Informal discussions with personnel odvlsoi^, 
production managen, work supeMioR and worken; (4) In tti© ^'^ublls iy©" - Over the _pourse of 
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interview k#y psrsonnel end consumers Qs new them©, problems, and WDfkfng hypoth©i©s d©^ 
valop, PeopI© In th© general public ^ill also be Informally inferview^ as the study progresses. 

APPLICABILITY: A Current mcverntnt In field of mental rttardotlon Is deinstitutionalization, one result of 
which has been th© dev^elopment of cornmunlty altimatlves luch gi group horriss. 
The Qvajyatlon of comniunlty alt©matl\^es to dote has paid no attention to the details and nuances 
of th© normailzatlon proctss and their effects on coniumere (retarded pe^ns) and their signifi- 
cQnce to others. In order to tlennonitrate the luccesi of group home ©fforts/the direct ©xparlenc© 
of retarded persons and jhelr adaptation to this fransiotlon and change In life-style there nnust be 
inveitlgat^. 

Such knowledge hoatht possibility of enhancing our learning about Imioortant ways to innprove the 
envlronnntnt of retarded parsons so that they may participate more ^lly in society, contrlbut© as 
citizens, and, to the e^t nt individually possible, become pfoductive In the economy. In addition, 
this consumer Information has definite Innpliccstlons for pinpointing previously unforeseen problems 
pi they pertain to tiousing and ^olal borflefs. Thii Incrtased understanding of their e^erlenc© In 
''bting nomriallied" tias th© potential of fQcliltotlng and Increasing our communication with and 
understanding of refarded people 
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OBJiCTIVES: The prinnary purpose of this project Is to e^connlnt the fellability and validity of testing ap^ 
procchei ( usi ng true/f else and multiple choice Item formats) and a rating approach for testing 
important student behaviors withiin career ©ducation programs for the mentally retarded. Si^ 
specific objectives tavB been Identified, 

Predletor rnsfrumerftslipn 

1. Development of preliminary three-option ftiultiple-cholc© formats 

2. Refinement of revised rnultiple-chDic© forfTis and des/tlopment of two^hoice forms 

3. Coniparlson of reliabllify of alternafe formats (true/false, and tvycKjption and three-option 
multlpie-ctioice) 

4. Development of behavior rating Instrument 
Criterion Validity 

5. Development of applied pt rfornnanc© criterion Instrunient 

6. Comparison of the validity of alternate forms of itenn formats within knowledge tests, and of 
alternate nntthods of meaiurement (knoy/ledg© testing and behavior rating) 

fvlETHODOLOGY: 

1. Development of Pftiimlnary Muitlple-Choloe Formats, Multiple-choice versions of three of the 
original nine SPIB tests were constructed, using the ©listing Social and F^evocational Informotlon 
Battery (SPIB) Items as guidelines for content Prior to piloting with itudenti, all items underwent 
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content areas within ©ach test, 

Based upon these anaiyses, reviled tests wme conitructed containing 46-50 items. Each of the 
retained Items aiso underwent distractor analyils in order to permit the empiricai selection of the 
two most piausible Incorrect alternatives. 

2b, Dtvelopment of 2-Cholce Forms. Three hundred twenty^three students fronn high school EMR 
clams were administered the revised 3-choice itenn sets. The demographic characteristics of this 
sample were nearly Identical to those of the earliergroup. item difficuity levels* option frequencies, 
item/totai test correlations, and total test statiitics were caiculated. 

Baled upon the resutis of these item, test and content analyses. 40- to 4 1 -Iterti tests v^ere derived. 
Distractor analy ies resulted In the amplricQl deveiopmentof 2-option tests by theexciusion of the 
ieoit plousib!^ incorrect alternative from each retained item, 
3, ComporiK^n oi seilabillty of aitemate itenn Formati, Four hundred twenty-five high school IMR 
students war© r^icsin tested on two formats out of three: two-option muitiple-chotce. three option 
muitipte-^Ji&fce, or the original true/false form of each of three tests, in order to control for effects 
of prac'i^ V. ' order of administering the two fomns of each test was systemaf Icaily varied, item 
difficult/ leve*^ and item/test correlations will b© caiculated for each item within each form of 
each test In order to ascertain the impact of itenn revision. Finally, means, standard deviations, 
and measures of internal consistency will be deterrrilned for each form of each test and also for 
subsamples, using the demographic variables ai stratifiers, 

4. Deveiopnient of Behavior Rating Instrument The original SPIB content area structure was used to 
canstruct this second major type of predictor instrunnent for each of the three SPIB tests selected. 
Concurrently v/lth the knowledge \^ .^r^rr ministrations* a subsample of 147 porentsof students who 
had tcNon two forms of the kni^l&dgB \miB wan adrninistered the t^hoviof rating Instryment. 
Analvses of the psycr^omatric properties cf ttia Behavior rating instrument, such as those previous- 
ly outlined in relation to the i<nowledg0 'Qsts, will be performed for this Instrument, In addition, 
vcilidiV analyses will be carried out, including ths computation of intercorrelQtions of the behavior 
rating measure with all other Instruments used, as well as multiple regression analyses. Through the 
multiple regression analyses, a predictor sat that includes both the knowledge and the behavior 
rating approaches was investigated In te*ms of 1^ power to predict performance, Finally, cross- 
valldctfon of the resulting multiple correlations will b© completed. 

5. Development of Applied Performance Criterion Validity Instrument, The criterion Instrument 
developed Is on Individually administered applied performance test (APT) In each of the three 
content areoi Identified above. The applied peiformance test v^as pilot tested with three groups 
of mildly mentally retarded persons. Results of pi lot testing were generally positive, and appropriate 
revisions were mad© in the tests on the trjosls of tliese results prior to administration to project 
sub|©ets. The Purchasing test has 23 scorabi© itenni and both the Job Search test and the Banking 
tes^ contain 28 items each. The measure conslits largely of actual and simulated real-life types 
of activities and materials. Administration of the total APT required approximately one hour 
per subject 

Basic descriptive statistics choracterlilng the applied performance tests as Instruments will be 
calculated, including means, averaga difficuity levels, standard deviations, and internal consis- 
tency reliability estimates, 
d Connparison of Criterion Validity of Alternate PredlclofF^^ 

administration of predictor Instruments, a subsc^rrpl© of the total project sample (students who 
had taken ^vo forms of the l<nowIedg© t^sts and whcs® parents had responded to the behavior 
rating scale) was administered the criterion InstnJnntnt on on individual basis. 

These procedures eventually produced 166 completed protocols, Including two icnowledge test 
scores, a behavior rating score, and an applied peiformance score within all three contentareas. 
Since only two-thirds of this sample took any given form of the knowledge tests, the comparative 
vaJIdi V studies have an upward limit of approxinnately 1 00 subjects, with the number of subjects 
available for any given analysis ranging from 71 to 99, 
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FINDINGS TO DATE: 

1 Development of Preliminary Multipl©=Choice Fornnats, Initial pilot forms of the muitipie-choice tests 
obtolnad from 48-54 thr©€-cholc© itenns, One content and two statistical criteria were establlihed 
in order to guide the process of item elimination. Desirable statistical propeftles of Items included 
the presanc© of difficulty levels not greater than .95 nor less than .30, and item/total test correla^ 
tions above .15^ At th© same time, care was taken to maintain adequate rapresentation of the 
various content and subcontent areas within each test, 

Ai a result of test ond Item analyses guided by these three principles the revised pilot forms of the 
three tests contained from 46-50 Items per test. 

Mean difficulties of each of the three initial pilot tests were b©tyv©#n 60% and 65%. thus approach- 
ing the optimal difficulty level of halfway between chance level of maximum score. Standard 
deviations ranged from 7.4 to 9.1 for sets of approximately 50 Items In each test The average Inter- 
item correlations ranged from .08 to ,13 for the three tests, and coefficient alpha internal 
consistency estimates ejcceeded r o = .80 for all tests, 

2a. Refinement of MgltipleCholce Forms, Using the item analysis criteria outlined In Objective 1 
above, 40- to4l -Item tests were derived. The following overall test statistics were achieved for each 
test following ellmlnotlon of unsuitable Items: average interltem correlations of .08 or greater, 
coefficient alpha internal consiitencyreiiabilltyeitimateiof.80 or greater, and overall test difficuh 
ties of 58 to 68% Of total Items correct. Standard deviations ranged from 6.8 to 1 0.6 for resulting sets 
of 46-60 items per test, 

2b. Diveiopment of TwD^Option Multiple-Choice Forms, Given the dsvelopmentof psychometricaliy 
sound Item sets following these two pilot studies, twooptlon fornns were developed empirically 
within each test The criterlqn for selection of a twoHShoice Item form consisted simply of degree 
of plausibility of distractors. Thus, the least plauiible of the ^vo distractors that had been admin- 
istered In both pilot adminisTratlons was excluded from the twoKalternative multiple-choice 
version of each item within each of the three tests, The resulting two-choice multiple-choice tests 
were Bmofiy porailei In content to the three-choice tests, except that only one of the two incorrect 
Qlterno^ivoi from th© three-choice items was Included In the two^cholce Items. 
Final anolyses of th© reliabilities. Intercorrelaflons and predictive validity of the instruments or© 
now under way. Cross-validations of the regressions will also be performed. 

APPLICABILITY: There is a large user population for assessment instrumsnts and strategies for career 
©duootion progrdiTiS for mlidly rBlammi citizens. Educators and vocational rehabilitation profes- 
sionals consistently vole© needs for approprlat© measurement tools. Effective pragrammlng and 
placement deoiiloni can result only from precise measurement strategies that are designed to 
assess speclflc progrann components. By exploring test formots that may be appropriate for 
student evaluaftlon In career education programs, this project can leave us with d ff^aosurement 
strategy that can b© used appropriately by all who ore involved in the education and vocational 
rehabilitation of mlidly retarded citizens. 
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Adoleseenti- A Structural Family Therapy Ana lyils 



Prircipal Investigator: 

Sfatiis: 

DdttS: 

Cost: 

Anrudi Report Refaranse: 



Pfilllp Browning, Pti.D. 
New 

Marah 1977-February I9?f 

Annuai $l2,i9S 
RT Annual 112,198 

#12, Fog© 124, R-4a 



Projeeled Total iiOfiU 
m % of Annual Total 100% 
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Independenc©, fgrthtr attempts tp inveitlgat© fh&w concepts in a family Gont©)Ct would b# 
warranted; and 

A The development of a videotape to ©ducat© mental retardation parionnel on the famlty dynamics 
of QVirdependencs ancj independence and to Instruct tfiem on family behavlore ©Misting con- 
currently with overdependenceand Independence Innplications for intervention procedures that 
minimize overdependenc© will toe developed, 

METHODOLOGV: Thirty subjects vvlll be elected from clients of the Lane County Dtpcirtnnent of Vocation- 
al Rehabilitation bai&d on scores from the Adaptive Behavior Scale and tht Highlands 
Dependency Queitioi^naire, Fifteen subjects will b© placed in each group ODprppriateiy 
(Independent or Overdependent), Two Instruments have been developed to deterrnina or 
identiV dep#nd©nc© and Independence In mtntolly retarded adolescents still IMng with their 
famllias/On the basis of these tests, families ore asked to consider a one-tinne Family Problem- 
Solving Session which consists of the family's Identifying a family problem concerning the 
adolescent and atler npf Ing to reach a consensus within 30 minutes on how to lolv© this poblem. 
Each 30-mlnut% family session is videotaped and coded. Three analyses will be done on the 
data collected: 

1. Dependent and Independent mildly retarded adolescents (between subject's factor) will be 
compared on each of the nine dependent variables (related measure) by way of a tvvo-wQy 
analysis of variance using a total per category per adolescent; 

2. Partnts ( between subject's factor) of dependent o nd of independent mildly retarded adolescents 
will be compared on each of the 1 2 dependent variables (repeated measure) byway of a two- 
way analysis of variance using an averog© p^r category per parent; and 

3. Correlations will b© done of all parent behavlorsvvlth all adolescent behaviors for dependent an 
independent groups separately to determine v^hether relationshlpi ore slnnllar or different. If 
relationships ore similan it may be neceisorv to look at absolute frequency msani and standard 
deviations to assess differences, 

FIMDINGS TO DATE; This project is still In the very early stages and no significant reporting Is available 
to date, 

APPLICABILITY; The numbers of retarded persons remaining overdependent upon their tamllits and 
other social Institutions throughout their lives, in spite of their receiving comprehensive rehabili- 
tation services, undermines the success of rehabilitation programs An unde^tandlng of over- 
dependence OS part of a total family Interaction pattern should provide a direction to the 
rehablilitatlon profeisionolsfor the efficient and effective use of time and resources, 

134 Evaluation and Training of Severely/Profouncity Retarded 
Adults for Comnnunity Adjustment 

Principal Inveitlgaton Darilpl Cloie, Ph,D. 

Status: New 

Datas: lepttmber 197^AugiJit 1980 

Cosf^ Annuel $82457 Projecfed Tatal $200,000 

RT Annual S82/457* RT % of Annual 1 0% 

Annucil Repart gafsrenc9: #i2.Poge 80, M? 

*Fuf>d#d prlmarlty by lyrtau f^r idUQgallQn @Hni Hondl^apptd.UJ, Office of Iducaficn. 



OBJECTlVeS: 
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METHODOLOGV; 

1q. Determine contenf of the preliminary form of the assessment instrument by obseMng and 
recording bahavioral repertoires of leverely handicapped indivlduais succeisfuily placed in 
community residences. 

1b, Comparison of ikiili observed to existing Behavioral checkllsfs such as the Cameiot Scale, 
Nebfaska Client Progress Syitem, Adult Progress Record. 

1c. Translate assessment scale content into piototvpe test items to comprise Pilot form of Scale, 

1d, Field test pilot form of scale to standardize test procedures and vaildate item selection, 

2a, Administer pilot form of scale to severely handicapped persons living in community residences. 

2b, Observe client behavior in home setting to validate assessment scale, 

3o. Develop administration manual for assessment scale, 

3b, Development of skill training programs to teach content of the scale. 

4a, Dissaminat© the assessment and training materials through RT Center's information distribution 
mechQnism. 

4b. Implement a series of short-term workshops to teach use of the kit to rehabilitation personnel, 

4c. Publish project findings In professional joumajs and present project findings at regional and 
national profeislonal conferences, 

FINDINGS TO DATE; None, project Is new. 



APPLICABILITV; The Instruments, manuals, and trarning kit produced by the proposed project will be 
developed specifically for use In the rehabilitation of severely and profoundly retarded persons. 
This system will allow program managers to use evaluative information to esivmate the amount 
of time ond resources needed to develop client skills to an acceptable level. The information 
obtained from the assessment initrumentwili facilitate the habllltatlon of severely/profoundly 
retarded people because the training prc^rams presented are directly related to the skills 
assessed and to the varying skill levels observed This will old program managers In Individual- 
izing progronn planning and monitoring prog ressin training activities. Skill deficits will be defined 
as service priorities instead of client deficiencies. 

An added benefit of the proposed project is that the Instruments, manuals* and training 
procedures will functlan ai a self-contained training program for sen/Ice providers and rehabili- 
tation counselors. By Informing the fehabilitatlon counselor of the necessary content and 
procedures needed to prepare severely/profoundly retarded clienti for community adjustment, 
the entire rehabilitation proceis Is foci lltated. Rehabilitation counselore will further be able to use 
the training kit to train paraprofeislonol workeii to deliver high quality assessment and hablli- 
tation servlcei to severely and profoundly retarded clients. 
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Maw York University (RT-17) 
D#afn#ii Rehabilitation Resoareh and Training Center 

eORE PROBUM 
Improving ttie Delivery of i#rvl€ds to Poaf Poopio 



OORI ARIAS 

D#y#l@plng Models for isrvloe Oollvoiy 

Dettrmlnlng th© systems which most ©ffTCtively and efficiently deliver services to 

deaf people. 



Dovtloping fho Ports lase 

Saining accurct© Information on the demographic characteriitlcs of the deaf 
popuiatlon, neoesiory for effective planning and deliver of social and 
rehabilitation services. 



Oommuriloc^lon RMoaroh 



Pro^lmcil (fac©-to-fac©) comrTunlcatlanandteltcommunlcatlon [communication 
at a distanc©) with deaf pereoDs. 



Vooottonal Rosoaroh ond Developmont 

ExamlnGtion and development of work evaluation pracHces with deaf persons; 
©jcamlnartlon of ipeclfic occupational factors which militate against th© 
©mployrnent and pramotlon of dwf worlcere. 



Ooaf OommunHy P#v«lopftient 

Research and training projects designed to bring deaf consumed into more 
active and constructive roles In planning and delivenf of services to th© deaf 

communify. 



NiW YORK UNIVIMm DIAFNiSS OINTii 



Jerome D. Schtin, Ph.D., Director 
NewVofk University Deafness 
Rehabilitation Research and Training Center 
80 Washington Square East 
New Vori<, New York 1 0003 

PROJiOT mTUS SY FY STATUS 

OOMP»LiTiD AeSTRAeT NO. 

Continuing Asisisnnent of Pr^rams for Preparation of Professionali to Work 

with Deaf Peopl© (J. Scheln, PhD.) , ^ 135 

Overcoming Barriers to Deaf Persons In Federal ©overnment (J. Schein, Ph.D.) , .186 

Development of Videotapes for Application In Training Rehabilitation 

Counselors to Wori< with Deaf Clients (T Freebalrn/id.MO 187 



eONTINUINd 

Career Development for D^af People: Nonoral Communication Specialist 

(J . Scheln, PhD,) = 1 88 

Economic Status of Deaf Adults [J. Scheln, PhD,) 1 89 

Sun/ey of Personnel Needs in Deafness Rehabilitation [1 Schein, PhD.) .190 

Tailortng Captions for Deaf Audienoei (A, L. Stewart. Ph.D.) i^i 

Fatigue in Visual Communication (A. L. Stewart, PhD.) = 192 



Formulating Guidelines for Telecommgnlcatlons in the Deaf Communltv; State 
of the Art. Pnorttlzed Needs, New DIrecflons for Research 
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185 Continuing Assessment of Progranns for Praparation of 
Professionals fo Work with Deaf People 

Prinolpcil lny#itlg€iton Jordm* Saheln, Mi.D. 

It^tuii OomplieM 

OmU annual 113,800 Projected Wml ls§,000 

rr Annual $10,350 fn%mi Annucsl T@tsl ?§% 

Annual Mpcirt Refferorie#i #1 1i Mge 12, P*10 

OBJECTIVES: 

To provid© continuous feedback \Qim K iafness Center training faculty on the strong and 
weak points in ihe curriculum, 

To deiermina nnodificatlons in \he curflculum wtiich may be required by ctianges In th© field, 
To oblQin projtctlons of the demands for professional parsonneL 

METHODOLOGy : Sine© 1971 , data have been asiembled continuously on two groups: current students and 
grgduotas of the prograrri. The Knowledge of Deafr»©ss Test and a proficiency test In Annerlcan 
Sign Longuage (Connmunicatlon Skills AMeiinient) were developed and admlnlitered to current 
students. Along with the Cowen and Siller Attitudes towards Deafness sgales, the test bottary was 
used to determine the knowledge, attitudes and skills of students before and after their training at 
New York University. 

Annually, graduates ore lent a moll questionnaire soliciting Information about curent ennploy- 
meni Evaluations of graduates or© alio obtained fronn supefViiorB, 

FINDINGS TO DATE: Data from the aiseisment were directly applied In □ major revision of th© Deofne^ 
Cent 6r*s graducit© program currfcula. As a result of reports from th© field that deofriess rehabilita- 
tion speclQllsts were needed and from students that mors specialized and detailed infomnatlon 
about deafiness was desired, the Deafness Center developed a new progrann leading to the 
Master*s degree in Deofriess Rehabllltotlon. The Deafness Center ii currently assessing tifst-year 
resuiii with the new program. 

F##dback from former students and their employeri led to th© following ipecific Innovations In th© 
program: (1) Incoming graduate trainees now spend one full week each fall in a sign languag© 
retfect to prDvlde a total living-ledming environment for rapid acquisition of manual communica- 
tion skills. Findings fo date Indioote that the week-long program provides a solid foundcrtion for 
studanh. faciiltotlng their further ocquWtion of signs in regular Deafneii Center manual communi- 
cation classes, increoilng their voluntary Interaction wHh deaf p^ple during th© time they am 
studants crt New yofk UnlveRlty, and generating confidence In work with deaf people, Pre- and 
post-tiits given regularly at the retreats demonitrote rapid "and broad acquisition of ilgna The 
quf stlon Is now being Investigated whether the short. Intenalve nnodel of sign language Instnjctlon 
moy bm mom helpftjl to many studenti than more plecenntal distribute instruotlon. (2) Special 
teleiaolurBS have been affanged with nationally recognized authorities in deafness rehabilitation 
Sfs^aklng to students on video-tapes. Th© lecture Is followed by a dlrTOt two-w<^ telephone 
hookup allowing students to question and respond to the speaker. This arrang©ment has proven 
highly successful In enabling students to conne Into contact with leadem In th© field and to have 
their questions answered at th© highest levels. For the busy administrator, the arrangement penml^ 
hlrti fo contoot studenti directly without having to wast© precious time In troveL (3) The Deafness 
Center has prepared o competency-based teacher education prc^rgrn In response to request 
from the field ond from students. Th© progrann has met with the approval of the New York Stat© 
Education Deportment. [A] State dlreoton of vocational rehabilitation agencies throughout th© 
country have been contacted and requested to anticipate !helr ^nonne! needs in order to ensure 
the rel©vance of the training to current needs In the field. 

APPLICABIUTV: Staff devel^ment at dll levels requires evaluation. The Instalments and procedures de- 
veloped In this project can be used by other unive^itl^ and agencies wishing to as^^ the 
capobllltlei of their staff and/or students In serving deaf people 
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186 Overcoming Barriers to Deaf Persons In Federal 
©ovornmonf 



Frln^ljp^i lnv«stlgatdr^ 



April im^April 1977 



Stcityii 



FroJ#otocj Total 

m%Qi AnnudlTdtdl 74% 



OBJECTiVES! 



To improv© deof perions' opportunltlts to enter and b© promottd fairiy In federal government. 
To develop a training pfogram for lupen/lsory pencnnel In govemnnent Initallatlona which will deal 
with speoifle probl©nis of, and created by, deaf employees - a program deiigned to improve 
occuportlonal conditions for deaf empjoyeei. 

METHODOLOGY : The CM I tervtc© Commliilon arranged for a itudy within two Initallatlons, Du© to budget- 
ary oonstrainta, only one agency was studied, the Now Printing Office* Arlington. Virginia, 
A sample of Jobs was selected, and entrance ©Kaminatlpni and Job fsqulrements reviewed from 
the deaf appilcant^s per^peotive, Interviews with prQip©ctlv© applloants who ore d©af were 
conducted. Selected occupations were reviewed for po^lble Job tailoring to aGOommodote 
deaf workers. Deaf people alrMdy ©mployed and their supen/lsori were Intervlewad to determine 
changes whloh could Improve their produotlvHy and job satisfaction. 

FINOINSS TO DATE: During the firrt year of the project reWloni with the Civil Seivlce Commliilon and the 
Navy Printing Office were ©atabliihed, the lurvty of entrance procedure and job descriptions 
completed and plans for the study of promotion procedures drawn up. 
During the second year. Interviews were held with deaf wofken, promotion pr^tlcei were 
surveyed and oflentotion to deafress aemlnai^ were oonducted for iupervlso^. 
During the project's third year activities were curtailed due to budgetary conitralnti. Recommen- 
dations emanating from the survey on entrance procedurei are being drafted and will be 
forwarded to the Civil Service Commission, The iurvey of J^ conditions was also completed, with 
recommendations to be presented to the Civil Ssfvic© Commission. 

The initial pilot project report (*'Barrieii to the Full Employment of Deaf Persons in Federal ©ovem- 
ment/' Joyrnol of Rdhalillifoff^rt ©f itm PtQfi July, 1976. noted that barrien rather than 
oveft discrimination existed. The curren! project has no! changed our pempectlves. We remain 
convinced thatappfopriate training for supervlsofi, in conjunction with the guldellnea of Section 
601 of the RehQblltt(itlon Act of 1973, will 50 a long way to overcoming barriers to employment and 
advancement of deaf people In federal govemmeni 

APPUCABILnY: The federai government li the target employer In the notion, its glides and practices 
influence IndUftiy, Any Improvement of dwf persons' opportunities In federal employment should 
be reflected generally. The federal project also has potential for greater viiiblilty and aibiequent 
Influence for good than any comparable local study. In addition, the willingness of the Civil Sen/ice 
Commission to participate In this project will improve the attitudes of the deaf community toward 
federal employment. 
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D#volopmdnt of Videotapes for AppMccrtlon In Training 
Rahobllltatlon Counselors to Work witti Deaf Clients 



Prlnelp€il InvMtlgciter; 



Hiemai fravbaim, lfll,M. 



New York University Deafnass Centtr 



OtJSCTlVES: To design, pfoduc©, and evaluate a series of pilot videotapes of eouns©llng sessloni with 
deaf clients for usfe in progforTiS which train counselors to work with deaf people, 

METHODOLOGV: 

1. Variables to be considered gs important In the videotapei Include inten/lew content (typ© of 
problam ©xpeflenced by client), counielor fluency In the use of rnahual connmunicdon, and levQl 
of the client's tis© of language, 

2. Representatlv© counseling Interview Involving selected ©xamples of client problemi, chqracterii- 
tics, and related counielor-ciient interaction will be slnnulated on videotape. Due to th© ponible 
Infringement upon client confidentiality which could occur with videotaping of 'llvi" counseilng 
Interviews, profesiionol deaf actors and actrew©s, or Deafritis Center staff will simulate Dllenti. 

3. Following development the icrlpt rehearsals, on0©dlting, a pilot videotape was made using 
the staff and facilities of the Deafness Center. It wai expeoteca that this approach would permit 
moKlmum reflnertient of the script prior to coritractmg with a professional studio to make final 
videotapes In a subsequent future project If funds beconne avQiiable. 

4. Following this preliminary evQluatlon* refinements w^ire mad© of all basic components^ Script 
outlines were prepared for the entire series. The full series was then produced, edited and 
evaluated. 

The video-tape series was based on an adaptation of the Interpersonoi Process Recall approach 
developed byDr N.KaQan. 

in evaluation, specia l attention was given to the following components: stimulus films, eognielor- 
client simulations, interpersonal process recall sesiions, 

FINDINGS TO DATE: Preliminary scripts and Introductions have b^n developed for six proposed vid- 
eotapes. On© 30 nrtinute pi lot tope using Deafness Cmim staff and facllltlts has been complated, 
Portions of these nnatirlals have been reviewed by the Deofnesi Center Advisory Board, by 
students In Deafness Center training programs and by other D©afneii Center staff members. The 
evaluations have ail been very enthusfastfc, in eoch case including strong recommendations to 
develop the mcrtericls further and to explore aTOngements for producing and distributing them for 
use by other counselor training programs around the country. 

A video-tape series of the sIjc initial tapes was produced and evaluated. The major coniponents 
of the ieH^s, based on an adaptation of Kagan's interpersonal Process Recall (IRP) method of 
cmm^i':^^ o^A '^^,, mm evaluated. It was found that adaptation of the IPR method for training 
with OfifCi ;i^'>Kv- <^ necessary, eipeclally with respect to demands on camera teehnlque (to 
inct»jii*3 language and ttie facial expressloni of ollentand counselor, for example), 

and the^f iW>«la) attention must be paid to the nonveitool cQmrnunlcatlon of a sign language 
Interprat'tr and of ttie counselor Furitier evidence v^s found by which speclflo produotlon and 
training modifications should be guided. 

Tapes were rated pf^sltivelyas to clarity, readability, content, personal reactions, and fnotlvatlon. 
While speechrsodfng was difficult sign longua^^ was clear Tapes are ovalbbie at cost. Llteicil 
captions will be provided pending further funding a^tiie pro)©ci 

APPLICABILITY: Rehabilitation counselors ore the coordlriato^ of rehabilitation seMces, Consequ#ntly, their 
ability to communicate with and provide effective counseling to deaf clients is a crftlcal aspect of 
the total rehabilitation program. 

The tape and materials are e?(pected to prove ©ipeclally useful in orientatlon-to-deafness 
semlr^rs for retiabilltation counselor, and In classroom v^rlc of atudents in rehabllllaticn counieilnQ 
programs at NYU. This application will pr©^dde effective field evaluation of the materioli, A future 
project if funded, would pr^uce the final matertais In suitable fomi (Mdeotape or film] and 
moke the master copies available for duplication and distribution to other training programs. 
Copies of the completed series of video-tapes are arallable on an at-cost basis In orter to 
reach counselor tfOlning programs, graduates and undergraduotes in the fields of deafneis 
and/or rehabllltotlon. At-cost copies are available also to ail siate vocational rehabilitation 
agencies, and Rehabilitation Continuing Education Progfams In order to ^och ongoing lnser%Hce 
tralrilna activities.. 
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188 Career Developmenf for Deaf People: Normal 
Communication Speefdllst 

Mnoip^i lnv0st|g€t@n jtraine D« Sohein, Ph .D. 

Stdtiis; Oonflnyliig 

Onh Annual %S$,MQ Prdjmtoci Tetal $132,000 

RT Annual |4i,0O0 RT % Of Arinyal Tetal 77% 

Annus! Btport R«f#ren€8i #11|Pagt #1, 

OBjfCTIViS: To avaluQte the adequacy of preparation for Nonoral Cofrimunicatlon Speclaliits (NCS], 
whos© lervices will aid clients who, like ftiost pr©vocationally deaf peopl©, may have adequate 
verbal ikjils but poor control of the vocal mechanism, with the reiglt that their poor communica- 
tion sl<jlls hinder their employment. 

To evaluate the effectiveneis of Nonoral Cornmunlcation Speoialisti in working with various dis- 
ability groupi; e.g. mentally retardtd* autistic, aphailc, schliophfenlc. 
To determine thee^entof the job market for Nonora! Communication Speolallsti. 
To Investigata potential barrleri to employment of Nonoral Communloatton Spacialisti and 
develop appropriate countermeaiures. 

METHODOLOOV: 

1 . NCS applicants were selected fronn among prevocationoliy deaf penona who were between 
the ages of 1 8 and 50 years; hod at least q high school equlvalenoy but not a college degree; 
were under^ or unemployed- showed adequate manual oommunioation skills. Interest and 
mollvation. 

2. A sample of five Institutional settings, includino a hoipltal, developmental center, and public 
sohooi, was selected for the practicum part of the training, 

3. The NCS training program begins with an Intr^uction to the diiabillty .groups trainees may en- 
counter: autism, aphasia, ichizophfenia, cerebral palsy, and mental retardation. Consideration 
of each diagnostic category Is divided Into diaoussion (60), reading (10), and observation [30], 
The ethical prinolples and interprofessional relations an NCS muit learn are atrongly emphailzed 
pre-practicum and during the praetlcufTi. Technlquss of manual oommgnioQtlon are thoroughly 
reviewed. Princlplei of Initmetlon are dliousied and practioed in the ola^sroom. On completfon 
of the dlddotlo portion of the program, tralneei enter a cafefullysuperviied ^^f;.>nth practicum. 
During the first year of the progrann, trainees rotated through various lettingw a\ the request of 
trainees and practloum admlniati^tora, however, this arrangement was modltiiid for the second 
yearto one se^ng per trainee for the fullfour months, loaato enable more time fortrolning after 
establishing rapport, learning the facility's routine, and becoming acquainted with persons to be 
served, 

4. Data from the following sources were analyiedr trainees' appHeatton forms, providing basic 
demographic and attitudlnal data;tralni© logs of practicum e^eriinces; parlodic Interviews of 
institutional supen/isorsj supervisors' individual trainee and general program evaluations mode 
at the end of the training period; the coordinator's ongoing indlMduql trainee records. 

FINDINGS TO DATE: The following conclusions serv© to summarise the detailed findings upon which they 
are based. 

1 , The NCS concept is viable. Deaf peopi© ean. with proper training* fill a useful role In treatment of 
aphaslo patients, autlsflc children, scrn© cerebral palsied persons, and mentally retarded 
persons. 

2, The Job potential In this field exists for deaf pecans. 

3, Length of training should be Increased, Probably an Associate of Arts (AA.) degree should be 
develo^d. Content to be Increased relates to ipeclfic dlsablliti#i and to methods and materials 
of instruction. Practicum assignments should be 2-4 months per setting. 

4, NCS trolnQfis nfiftd.heaw: ©mohagi^ f^n how tn nnr^^ \A/Ith i^h Ki im^j i^rr^+lr^ et*^ iroe 
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6, the fact that manual communication is effsctiv© with the afflicted individuals served by the NCS 
trainees In this study is consistent with findings being reported with increasing frequency, However, 
the ability of 4mi persons to provide the manual communication to these ndnd#af d[sabled 
persons has not previously been demonstrated- nor has It apparently been considered^ That the 
deaf NCS can successfully teach manual communication to aphasic. autistic, mentally reta^ed 
and cerebral palsied persons has been demonstrated, 

APPUCABIUTV; This project has value In opening a career for deaf people in the helping professlons-an 
area In which t^^y have been sparsely represented The resulting Jo'^s should Increase the 
number and quality of rehabilitations. 

Secondly, the project has some paradigmatic value. It Illustrates an approach to Job development 
which may be successfully applied to further activities on behalf of deaf clients and to other dis- 
ability groups, For vocational rehabilitation, service delivery culminates in appropriate Job place- 
ment Too often, deaf clients have been assigned to Jobs below their vocational potentlah This 
project aims 1o turna formerly disabling characteristic Into an occupational asset: to find profit- 
able uses for manual communication. By means of this example, other projects may be stlmuioted 
which will improve the occupational status of deaf citizens. 



OBJECTIViS: This study proposes to follow-up early 1 977 the 1 972 National Census of the Deaf Population 
(NCDP) sample to assess their 6>cperlences with the ongoing economic recession. 
The primary purpose of the Economlu Conditions Survey is to collect up-to-date facts about the 
nurnber Of deaf per^uns In the country who ore employed, unemployed, or not In the market for 
Jobs. 

A further aim Is ro provide Information as to the characteristics of greatest impottance In dealing 
with the unemployed— their mK race, age, how long they have been iMkIng forwork and what 
thelf last jobs were, the kind of work deaf people are doing and how many hours they work 
(essential forjudging the economic condition of the decjf community), and the personal and 
family Income of deaf adults as well as the sources of such Income. 

METHODOLOGY: The tafget population was defined, in the 1972 study, as those persons who cannot 
hear and understand speech when spoken dliectiy Into their ear, such Impairment having been 
suffered prior to 19 years of age. This group is referred to here as the prevocatlonally deaf 
population, 

A panel technique was employed to study changes over time with respect to the 1 972 study. The 
sample Included individuals Involved In the earlier study and v^/as obtained by means of a multi- 
stage cluster sampling technique with stratification. 

Questionr>alre design was based on the self-odmlnistered format, Categories of Information 
tapped included demogrophic characteristics, hearing ability, occu^tion and work experience, 
inoome, educotioa experlance with department of vocational rehabilitation and geographic 
mobility. The procedure Included pretesting of the questionnaire and an interview follow-up In 
order to pilot survey procQdufes; fotlow-up of nonrespondents; and descriptive and analytic 
data ona lysis. 

FINDINGS TO DATE: Findings support the general conclusion that deaf adults hove suffered disproportion- 
otely from economic conditions over the past half dozen years. Imployment is down; relative 
earnings have dropped. The economic status of the deaf population has greatly deteriorated. 
Detailed findings included the following: 

1, A higher proportion of deaf wort<efs v/as net in the civilian labor tore© during 1977. as 
compared with the proportion of deaf workers out of the civilian labor force during 1971. 

2. With some qualifications, a higher proportion of deaf wortceis was unemployed during 1977 
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than 1972; □ lesser proportion of deaf workers was ennployed during 1977 than 1972. 

3. Th© p^portion of deaf males residing in or heading a household with government-supported 
family income was higher in 1976 than In 1971, 

4. Perionai Income of deaf wortcers has declined from 1971 to 1976, relative to the general 
population. 

5. The difference In family Income between workers In the general population and deaf workers 
has increased from 1971 to 1976. 

It Is estimated, moreoven that th© extent of the economic deQline is everi greater than survey 
results would indicate, due to an upward bias In the socioeconomic characteristics of those who 
responded, The present respondents, thoggh generaHy representative of the deaf population, 
tended to be educationally and occupatlonally better off. 

APPLICABILITY: Results are e)<pected to provide d solid data base for VR agency administrators to use in 
daslgning and modifying state plans for rehabilitation of deaf clients. Project ^sulti will be 
especiany useful to policy makers in rehabilitation at the federaL regional and state leveii. 
Federal and state administrators will want to know m© specific Implications of this project upon 
delivery of sendees to deaf clients under their JurlsdictiGn, Probably of Immediate concern in this 
regard Is; (1) the displaced deaf vworker; (2) the direction which training for deaf clients should 
take; (3) the deaf worker during a time of nationaTeconomic crisis, and (4) how state VR 
agencies can plan for anticipated deaf caseloads. 

The results may be useful to professionals working with other disability groups. 

Deaf consumers and their leaders os well as other handicapped consumers can us© project 

findings for advocacy purposes, 



190 Survey of Perionnel Needs In Deafness Rehabilitation 

PrlnoipQl inv#stig@tori Juremo D, iahelri, Ph.D. 
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Annual R«port Pefersneei #i i, Pags 100, R«i1 

OBJECTIVfS: 

1 . To produce annual projections of rehabilitation clients from the deaf population for the period 
1976^1985. 

2, To estimate professional and paraprofesslonal manpower needs In deafness rehabilitation for 
the period 1976-1985. 

For the purposes cf this study, the target population Is defined as those persons who cannot hear 
and understand speech when spoken directly Into their better ear. and who are behveen the 
ages of 1 6^64 years. 

METHODOLOGY; Meeting the twin objectives of this study will require step-by-step treatment of two data 
baselines: 1] estimating the number of deaf seMce seekers and 2) estimating the number of 
deafness sendee provides. A key procedure then becomei th© convergence of these two base- 
lines through the following ratio and rate statistics: 

0b|Mflv« 1. P«€fnMi INhs&llltstton Qll«nt«l« 1976-1f U 

a. Estimating the size of the rji^neral population over the next tan years from Series D of the 
Bureau of Census estimate 

b. Determining the annual maoinltudes of hm deaf population to 1985 by applying prevalence 
rates to the general population data. Rates wlli be derived from the 1 972 National Census of the 
Deaf Population, 

d. and b, Tfeatment of demographic data on general ond deaf populations In terms of ratios with 
general population data considered dynamic and deaf population rates remaining constant. 

c. Distributions of the deaf population across salient variables will be developed. These char- 
acteristics Include sex, ag^, race, and geographic location, 

d. IstlmatlnQ the number of deaf service seekers through questions Incorporated Into the 1977 
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iconomic Conditions Survey. 
Objtetlva i. litlmatoi at DMfmss iohsbltltaflon M^i^pewsr iaqulNimtntt (ir/i^19SSi 

a, Obtajning \he cooperatjon of key organizations to provide v * into the Personne! Needs 
Survey. Prospectjv© groups Include; American Deafness and □biiitation Assoc, (formerly 
PRWAD], CSAVR, RSA. Regist^ of Interpreters of ttie Deaf. National Assoc. of the Deaf, National 
Association of Social Workers (Committee on Hearing Impaired), and univirslties and colleges 
with paraprofessional or graduate training programs In deafness rehabilitation, 

b. Types of data needed will be derived from surveys directed to admlnistfatars of vocational 
rehabilitation In 54 states and territories, directors of gfaduate training programs in deafness 
fehabilltation.and directors of approximately 75 public and private seNcefaGllities. 

Oonv#rg«no« of Trt^flng D€t€ from @b]#otlv« 1 and Obl#ettv» i. 

A key working statistic in the convergenc© of data baselines which can project DVR staff require^ 
ments will be the consequence of treating data on the number of deaf service seekers and the- 
number of deafness rehabilitation service providefs. The anticipated ratios will be calGulated q-j 
follows: 

Anticipated ntir^-^Number of deaf seMce seekers 

Number of deafness seMc© provide.^s 
As^^esslng variables that may Influence rates of participation by deaf applicants to DVn There 
are two major categories of such variables: 

a. demographic characteristics of the deaf population 

b, rehabilitation resources 

Data will be collected by mall and will include the questionnair©, cover letter, and post paid 
return envelope. Data processing will Involve a multistage operation with c^ing and keypunching 
both containing 100% verification. A detailed coding manual will be prepared for each of the 
three questionnaires. A quality control check will be made on all data which Is reduced and 
coded. In no Instance will coders be assigned to checking their own coded material Data Mil 
be keypunched from transcription sheets to 80-column IBM cords for processing, A 100% key- 
verification will assure acc» "'Ty of l<©ypunchlng. Impossible and improbabi© checks v^il be run 
to eliminate any ©rors thf^ "ly have filtered througK 

?^iNDINGS TO DATE; Project efforts September 1 976, have focused primarily upon developing refine- 
ments In the methodolOi i ;:■ - v*udy: a broad review of the pfofessional literature has been 
completed and specltic uttentlor: has been given to elucidating Drocedufii for treatment of 
pro)ectdata. 

APPUCABILiTY: RSA Research ^ ivaluotlon Strategy for FY 77 and 78 notes the fgupwlng underthe highest 
priority (Development of New Knowledge) for Sensor Disabilities: 
*'D.4. To conduct cost-benefit and staffing sun^ys related to the sensory handicapped," 
This study will contribute Information essential to assessing the personnel needs of the hearing 
handcopped. 

191 Tailoring Captions fei D<*af Audiences 



Prinelpcil Invdttlgoten Alen L St«wsH, Ph.D. 

Status: Continuing 

eott: Annual I34,ue Proja^t^d Total l67,S00 

^ Annual laMOO W % of Annual Wm\ 1%% 

Annual MpoH Roforonaos #11,Mgo 111,R-S2 

OSJfCTIVES; TInIs project's immediate objtctivei one, flrst. to validate the e?dstence of consistent diffe^nces 
among deaf viewers In the way In whloh they process fingeripelled and pflnted captions; and. 
second, to find additional correlates of differences In performance on these ^^o tasks such as to 
mQ)clmlze prediction of the fit of each captioning technique to a variety of target audiences. 
Thei© efforts represent part of our commitment to the ultimate goal of specifying well-formuiated 
guidelines by which each captioning technique can best be adapted to meet the cognitive 
needs of groups of deaf viewers whose characteristic modes of praoesilng llngulitic Input difler. 
Only m this way can the instryctlonol and rehabllitativ© benefits of captioned material iDe 
extended to all members of the deaf community. 
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MiTHODOLOGV: Conrad (Sritish Journal of Psychology, 1 972) has dccumented soms evidence of differences 
among deaf children In their cognltiv© styles, In that some deaf children confuse letter sequenoas 
which sould alike, while Oihfsrdeaf children do not* rather, the children in the laMercategon^Gon- 
fuse sequences of letters which look alike, Attributing a characteristic cognitive strategy to d pcj;- 
ticulardeaf child implies that there should b© some generality of coding preferences, within this 
some individual, across the different types of linguistic material available to him, V^hile this 
assumption has been implicit in studies reported by Conrad, for example, it has not been studied 
directly, 

Results of our pravious experimentation indicate ihat deaf viewers may differ In the way in which 
they habitually process and store visually presented information. Some deaf viewers seemed to 
process both strings of flngerspelled letters and pairs of printed letters by means of a quasi- 
auditory or phonic code, while other deaf viewers seemed toemphasize visual codes. If Itcon be 
shown that there ore stable differences among deaf viewers In their emphasis on one of two 
styles of processing visually presented cognitive moteriah then instructional material In general 
and, more particularly, captioned Instriictlonal material, con be optlnniEed for each of the^^e ^ivo 
kinds of visual processors. 

More specifically, in the stuaies being conducted, variations in reaction time (RT) to matching 
pairs of visually presented letters are measured as a reflection of differences in the coding 
strategies employed. In this task, first Investigated e?ctensively by M. Posner, subjects Identify two 
letters as being the same when they are physically Identical, as In the letters^, or when they are 
of different case but nominally the same, ostn As Jn the seminal study by Posner, the occurrenc© 
with hearing subjects of fcister Rfs to physical than to name matches suggested that oodino 
strategies might have dlffeiod according to tha kind of slmilafity between the two letters within a 
pair It was reasoned that while for the same-ca^e letter pair [m phi^QQl mafeh] a visual coding 
strategy was possible, the mixed-case pair (of nafn# mstoh] required some other, perhaps 
vertDol, type of code in order for the tv/o sHsually dissimilar stimun to be Identified as representing 
the some letter. Hence, perfomance on Posner-IIke tasks ore now being related to the perfofmance 
of deaf people on recall of nngerspelled letters* 

FINDINGS TO DATE: Subjects may In fact differ in the coding strategy which ttiey emphasize In the Posner 
task, some subjects tending to code both phiyslcai and name matches; verbally, others using 
verbal codes only for name matches. Differences among deaf subjects wore found in their per- 
formance on both the PGinc<r task and In their recall of sequentially presented fingerspelled 
letters. Deaf subjects whose report of sequences of fingerspelled letters prcduccd bQw-shaped 
serial position curves, of the type typically found among hearing subjects with QUditory short term 
memory, hod longer Rrs to both types of matches on the Posner task, with d comparatively small 
difference in time to the two types of matches. Other subjects showed monotone decreasing 
serial position cun/es. more common with visual short-term memo^. on the fingenpelling task, 
and larger eievatlons In RTto name matches 

APPLiCABILITV; Many deaf rehabilitation clients do not develop a full linguistic competence of which they 
□re capable. Performance of the some linguistic task may require a different hierarchy of skill 
development for people who differ In means of visually processing linguistic Information. Instruc- 
tional approaches and the visual supplements which ore employed can tmly serve their functions 
only when we hove the knowledge necessary to adapt both technique and material to the char- 
acteristics of the individual. 



192 Faflguo In Visual Communication , 3^ 

Principal Invttflgaton Alsn L ItawaHp Ph.P, 
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OUfCTIVES: The studies currently undertaken are concerned with undentandlng howvliugl InfOfmotlon is 
proceised and discovering how deaf ^serve^ can most effectively use all of the visugi Information 
available to them. Research Is directed at the discovery of principles which will facilitate design- 
Ing effiolent displays of visual Information, and may in turn help us understand how deaf viewers 
can best be trained to analv^e and extract ttio InfonTiQtlon available within their visual environment 
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METHODOLOGY: Our research strategy entails two complementa^^apprMches. We have been combinlno 
0 mathtmatlcal approach with the principlts of systems analysis In order to devise a model by 
which we con calculat© the interfarence affects due tg th© interaction of the sefof design Qhar- 
Qcteristjcs with th© visual system of the obsen/er In the terms employed in systems design, w© 
expect that the mathemotjcal model which we are developing will tell us how the psychophysical 
product wjil vary as a function of the interaction of th© complex set of elements in the physical 
display and the visual and cognitive characteristics of th© obs©^©r. At the same time, we ar© 
employing an ©mpirical approach which involves the systematic Investigation of the perception 
of visual displays, the physical pararneters of which have been varied in accordance with 
standard psychophysical procedures, This second approach is complementorytoth© first In that 
we are seeking to test the validity of our mathematical model otooch stage of its development 
The concept of a transfer function has been shown to be useful In angineering studies of 
television as well as to other display devices. It has also been shown that the best transmission 
system for displays of static material are those whose transfer functions most closely match that of 
the human visual sysfem. In order to understand how the human observer handles visual information 
that varies over time, as it does with fingerspelling or television captions, however, these concepts 
must be generalized to both spatial and temporal dimensions. Th©se generalizations are now 
being undertaken through the application of s\^tems anolysis. 

FINDINGS TO DATE'. Reducing th© overall level of illumination to som© moderate level improves visual per- 
formance. But reducing the ta^et energy, by itself, is not an effactive means of ellmlnatir^g all 
visuol interference, since forward intefferance effects become more pronounced than backward 
effects as the level of illumination is lowered. Theraforei determining the optimal tradeoff in tha 
absolute level of Illumination of dynamic stimuli which will minimize forward and backward inter- 
ference effects must ov^it a detailed and well-developed model of visual information procassing. 

APPLICABILITY; Final results of this research will be of use to □ brood range of people. They will be of use to 
decision makers, who musi determine how instructional materials are to be delivered to deaf 
n^ople-vio teievisioa film, or through text books. They will be particularly useful in deciding If in- 
onuctlonol (Ttoteriai on television or films should be captioned with literaL written captions or by 
rrjeans of manual communicotlon, baoause the answer depends, In part, on how well television 
transmits th© critical elements of such dynamic visual displays, Th^y will also have much tocon- 
Wbute to decisions on the rata at which information can be delivered optimally via films and tele- 
vision as well as in interpersonal instructional settings. The results should also prove to be useful In 
systematic and programmatic Invesfigations of the traits and obilitl©s which underiie successful 
lip reading and manual communication 
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Spinal Oard Injury 

Projects Intended to Innpact upon the speciflc course of car© as well as Influence 
eventual rehabilitation outcomes of vlctlnns of this catastfophic condition. Studies 

address therapeutic agents, various treotnnent modolitles and basic research 
questions — each Intended to fill voids in knowledge gaps so as to Improve the 
rehabilitation outlool< and potential for the spinal cord injufed patient Activities ore 

designed to provide the professional and sclentlflc community with data and 
findings applicable to medical and vocatlonai programs, 



MetsboilQ iff@oti of Sover^ Disability In Both StafH;. 
and Dynsmlo Oondttlens 

Activities addressing physical disability globally, by measuring, assessing and 
evaluating the disability component of a broad spectmm of conditions and/or 

diseases. 



Assdsameiit oi Long-'Tenii Hoods ef the 
Sev#r#ly Physloally Handlaappod 

Activities designed to lead toward the development of definitive information 
essential to the development of strategies to prevent the occurrence of costly 
interrupt ions to suocessful rehabilitation and to provide nece^afy services which 
will be readily available throughout th^ patient's entire lifetlma 



frloeemmunl^anens 

Continuing research designed to create and dis^minate a vast new body of 
knowledge relative to the process of oral comnnunlcation resulting In a continual 
increase in the understanding of the physiologic and anatomic basis of problems 
— leading to the developnneni of corrective therapeutic m^alltles. Knowledge 
and skills growing out of this work will markedly improve the patient/cllent^s 
ability to participate successfully In a vocational rehabilitation program. 
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prlnelp«i Invaitlg^ter: 

Status: 

Deltas: 

Annual Ropert Ret«ran€«i 



Oampltted 

Annual I Cn/jt tp^j^lfidd} 
#12, P€g#ii, 



Prej@€t0d imm 152,114 
rr % of Annual T^tal 44% 



OBJiCTIVES; 

1. To determint the length of time patients with con^.plete ipinni cord Injury (SCI) continue to have 
sterile urine after appropfiote antibiotic therapy and during prophalactic trials with both 
methenamlne hlppyrat© (hlpre^j and ascorbic acid; 

2, To compare the affectlvenesi of methenamlne hippurate to ascorbic acid In 100 patients with 
complete SCI In a random study. 



METHODOLOQV: 

Spinal co^ Injury patients with complete neurological iois below the level of Injury and no signs 
of chronic renal Insufficiency constitute the study population. Subsequent to initiation of an 
Intermittent catheteriEation program (ICP), 2 urin© cultures will be obtained. Antibiotic treatment is 
given for 7 to 10 days to agqulre a iterjle urine. During the same time patients are randomly 
placed on either methenamlne hippurate or ascorbic acid. Urine specirnens are considered 
sterile if the colony count Is <1000 colonies/ml. if sterile urine Is not obtained, the patient Is 
dropped from the study. Urine pH Is checked dally and both grcupiore evaluated for urine pH of 
6.0 or less. Fo1Iow-u;t urine cultures, colony counts and seniltivjtlesa^ performed weekly while 
patients are hosplta! ^ jd and atapproKlmately 1,2 and 6 month Intervals following discharge/ 
Recurrence of bacterturia results In discontinuation of the patient from the study Patients receiving 
methenamlne hippurate who have maintained sterile urine for 6 months then hove the drug dis- 
continued. The patient Is followed for recurrence. Patients OKperlenoing recurrent bacterturia on 
2 consecutive cultures receive appropriate antibiotic therapy determined by standard sensitivity 
techniques and may again be randomized Into a treatment or control graup. Data are analyzed 
to determine whether a statisticallv significant difference In the Incidence of bactariuric exists 
between those treated with methenamlne hippurate or ascorbic acid. 



RNDINGS TO DATE: 100 patients have participated in the study. 51 patients received oscoi^lc acid; 49 
patlants received methenamine hippurate. Of the 49 reoeMng methenamlrTe hippurate, 20 con- 
tinued with a sterile urine for more than 4 weeks, 7 continued to have sterile urine for 6 months or 
more. Of 51 patients reoelving ascorbic acid, only 2 maintained sterile urine for more ♦ha n 4 
weeks^ Thti^se data suggest metiienamlne hippurate Is more effective than ascorbic acid In pre- 
ventlr^ felapsa and reinfection of the urina^ tract in patients who have sustained complete 
neuroiOgicol lesions. It is recognized that patients receiving methenamlne hippurate treatment 
In tills study cannot be compared to patients who would not receive any drug tiierapy at all; 
however, tinere Is incfeoslng evidence ascorbic acid has ven^ little effect in preventing relapse or 
reinfection and Its action seems comparable to tii© absence of drug tiiera py 



APPLICABILITY: The ultimate goals of an ICP Include removal of the Indwelling catheter and maintenance of 
a sterile urine. If methanamlne hippurate Is effective In the maintenance of a iteriie urine and the 
prevantion of reourrent urinary tract Infeotlor^s, Ite c^t would obviously be Ju^lfied. In addition, the 
dmo^ regime seems far more occeptabl© to th© p^ent than the regime required of ascotolc 
acid: R^urrent urinary tract Inf e^lons are one of the most fro^uent reasons f or repeats hospltalh 
lOtlon and also lead to recurrent urinary tract calculi which often require hospitalization and 
surgefY* Any mettiod of ttierapy which asslste In maintenance of a sterile urine will be Invaluable In 
th© prevention of m)Q\ deterior^lon, will decrec^e the c^ of related hospitgjzatlon and will 
peffnlt fri© patient to continue pumuing vTCOtlonal obje^lvei. 
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194 Localiiaten of Urinary Tract Infection by Identltying 
Bacterial Antibody-Coating with lmnnunofluor@scenc& 
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OBJECTIVES: 

1, To evaluate the Immunofluoresctnce test as a ilmple clinical method to differentiate localization of 
upper urinary tract infection from lower urinary tract Infection In spinal cord injury patients with 
neurogenic bladdere who have Initial or recurrent bacteriuria; 

2, To Qcrrelate immunofluorescence findings v^lth clinical signs, lymptoms. urine cultures, cystograms, 
Intravenous urograms and follow-up renal itudlei; 

3, To determine, when bacteria are positive for Innmurvofluoreicence, whether the antibody coating is 
secondary to renal origin or prostatic origin. 

METHODOLOGY! 1 24 patients with bacteriuria of known origin have hod urinary sediment examined by 
the Innmunofiuorescence technique of Thomas, etaI>,forthedQtectlonof antibody coating. The 
study population included spina! cord injury victifTis who are catheter-free but continue to hove 
persistent bacttriurla. Results of the immunof luoFescence test ore correioted with clinical firidings 
and impressioni, urinary cultures, radiologic ev-ldenc© of urino^ tract coleuli and the presence 
of any upper urinary troct involvement as revealed via intravenous pyeiogrom, 

FINDINGS TO DATE: Out of the 1 24 patients studied, thirty-three patient exhibited upper tract changes on 
NP: of these, 26 (79%) exhibited fluorescent bacteria on at least one occasion. Ninety-one 
patients with bacteriuria demonst^ted nornnal IVFs, Of these. 59(65%) had bacteria ayhlbiting 
fluorescence while 32 (36%) did not 

Urine was also oollecied from 1 2 patients who had unde^one urfeiarolieostomies; seven samples 
contained ACB and five sannples did not. Three of the fluorescing son iples contained 1+ ACS; 
one sample had 2+ ACB; two sampSiis hod S+ ACB and final sample hod 4+ ACB. Various 
Ofganlsm were identified in the urine samples. There was a tendency for a higher proportion of 
patients with multiple organism to demonstrate ACB than ther© was among patients with a single 
infecting organism. 

In geneioi, we must conclude that In pcit^^snts with neurogenic blodd©^ the presence of ACB fn 
the urine is not definitive proof of an upper fracr infection ror \t the absence of ACQ proof thotthe 
infection is localized In the bladder, 

Persons with urlna^ ACB are more Nicely lo have upper 'tact changes than are persons with no 
urinary ACB. Thirty-one peiuent of patients with ACB hov^ abnormal IVFs, but this by Itself does 
not seem to test clinically usefuL 

APPLICABILITY: Urinary tract Infection and aalculL which are often Interd^endent, are among the most 
frequent complications observed In patient who have lustained spinal cord Injury. Atfriough the 
neiirogenlc bladder ha& been studied extensively In ti ie past, renal failure secondary to chronic 
pyelonephritis is still a mcjor cause of death among these pcrflente. Urinary tract complications 
account for many of the Initial prolonged hospltallzatloni and fre-s jent readmisslons experienced 
by spinal cord Injury victims, Despite pr^re^ made through use. of Intermittent c^tieteriiatlon, 
chronic bacteriuria ar^ urinary tract compllcctfions remain a major health problem, if the swirce of 
urinary tract Infection could be Isolated t© the bladder [wittiout evidence of upper tract InvQlv©' 
merit), the profracted and costly tneotnntnt pr^rom might be mari<edly reduced and effort could 
)tm be cilrTOted toward hiaotlno pcrflents In wtiom bacteriuria Is being produced In the upper 
urloar/ rrrct and among whom gradual nenal deterioration can be e^j^cted. This pr^i^ure 
coijld iapresent a relatlvoiy Imrpemlm clinical i^orcrtery technique tt iUt might eventually re- 
picice other i^j^nslv© r jnd time consuming tasks curreiitly being used to localize the source of 
bocteriuna. If proven .^o bft of value, itie immunofluor&scence test might ol$o be helpful to many 
nther rehabiiltwitlon potk-nl^ who suffer n©ur<^enlc bladder problema. 
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195 Clinical Assessment of Psychological Adjustment to Spinal 
Cord Injury 
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OBJiCTiViS: 

1 To pllot-itudy a recently developed pf ? ."^C'\:.^^bal atsesiment instnjment which atfempts (a) to 
quantitatively measure piychologlcGl < i m-^^^ and (b) to predict whether a patient is capable 
of a successful psycho-social adjystm'^^^4" ncl cord trauma. 



METHODOLOGY: A multi-factor psychoiogical assessment Instrunnent measuring ego resilience, internal 
VI, external locus of control, affeetive well being and symptoms of stress, patient acceptance of 
' the sick role, futuis orientation, denial and repreision was developed and ddnnnistered to 69 
male and femaitt spinal cord injured patients, ages 14^64, The instrunnent was odminlsterad 
within one week of the patienf s first rehabilitation canteradmission, within one week of Oischarge 
and at one-year post-Injury. 

Data from thepsychologlcai instrunnent was tabulated and statistically a no l\^ed. In addition, an 
attempt was mod© to correlate these psychological variables with an appropriate functional 
outcome measure at each predetermined IntervaL 



FINDINGS TO DATE; Functional Outcome Measures revealed Improved functional ability both from ad- 
mission to discharge, and from admission to one-year foilow-up, PiychologiCQl measures, on the 
other hand, showed greater stability overtime, with scores on 1 1 of 1 5 scales exhibiting no signifi- 
cant variability. 



Multiple linear regression techniques were used to determine whether the Independent measun^s 
were predictive of the Functional Outcome Measure. i@sm\ of lesion consistently accounted for 
the greatest percentage of variability in Functional Outcome. While the amount of variance In 
the Functional Outcome data explained by the psychological varlabies does, In many coses, 
feach stotistloai significance, this e^lolned variance was still small. The total variability accountea 
for by thirteen other predictor variablei was often less than that accounted for by level of lesion 
atone. 



The results of this study demonstrate the importance of developing a more empirically-based, 
objective approach to the asseisment of psychological status In which Item content will be less 
obvious in intent, and therefore less subject to patient bias. 



APPLICABILITY: Chronic depression, withdrawal, hostility, anger and denial are all features of any catas- 
trophic Illness, especially spinal cord InJu^.The extent to which these psychaiogloal characteristics 
lead to chronic m^ldlfy and failure of vocational adjustment has not been adequcrtely detor- 
mlned* If the piychologlQcil Instrunritnt Is proven to have predictive abllfty, patients Idenflfled as 
having "poor ^jL^ent prospects" can be pfovlded additional supportive care early in the 
retTablllt5lon pfogram. Early intervention may result In Improved adaptation to Injury for the patient 
and h^efully r^uce future medical and ^ycho-soclai oonnplicatlons which may hove advene 
ramification.^. Improving the potential for succepful adaptation to physical trauma has broad and 
far reaching cof^quenoes, partlculafly with reference to eventual vocational rehabilitation* 
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196 Energy ixpenditur© While Performing Normal Sfrtet Wallcing— 
A Comprehensive Study Using MAMA and involving Paraplegics 
Stroke Patients and Amputees, as well as Normal Subjects, 
and a Variety of Assistive Devices 
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OBJECTIVES: 



1 To compQfa ene^y ©xpendituf© during repeated tests of "MAMAAValktng*' and treadmill walking. 

2. To compar© energy expenditure during ambulation by riorrrial subjects, below-the-kne© [BK) 
□mpute© subjects and above-the-knee (AK) annput©© lubjacts. 

3. To compare energy e^cpended by t^o subjects using different types of lower hmb prostheses dur^ 
Ing ambulation, 

4. To compare energy expenditure during ambulation by Aorn^,aI subjects and paraplegics using 
Cralg'Scott braces, 

5. To compare energy cV'^.nditure requirements of patients (a] during several types of patient 
tronsTers and (b) In comrnonly prescribed nosplta! bed oosiilons, e.g.. Supine. Sitiing, Semi- 
Fowler, etc. 

6. To cornpare energy expenditure of quadriplegics In the sitting position and in the following tilt- 
table positions: 20^ head-dowa supin© and 30^ hedd-up. 



METHODOLOGY: A mobile automatic matabollc analyzer (MAMA) mounted on a motoriied cart witti an 
aufomatic speed control, capabie of following a predetermined path is uaed to measure ceilain 
physioiogic paramete^^ during acvlvlfy. SlmuHaneoui measurements of %0i %C02, %Nh %H20 as 
well as Inspired and e^qDlred voiurnes are acquired. Using gas fractions, volume data and the 
mothemcrtlcai technique of Indirect calorimatry, tme minute oxygan consumption is calcuioted. 
All data are reduced to STPD conditions. Ener^ cost of Qmbulatlon oalculated from Ot consump- 
tion is thien expressed os o ftjnctlon of Hme, distance or unit weight and body surface area of the 
subject. Ail data processing and computation Is performed on a POP 11/40 digital computer 



FINDINGS TO DATF: Previously unsuspec' id, as well as suspected differences in energy e3<p©ndjtur© re* 
quirements have been Identified In q number of substudies, Theie results Inolude; (a) Oxygen 
consumpfion at lubject-speclflc comfo^ble wolkir^g mimrmu 9% higher in unilateral BK gmpyteee. 
46.7% higher In unliateral AK amputees and 280% higtiar In bilateral AK amputees when compared 
with an unimpaired group; (b) statistically significant dlffe^nces in energy consumption have 
been observed In subjects using artificial pposthesei of varying designs (c) energy expenditure 
among subjects engagad In common hospitalized patient positions v^s significantly affected 
by both position and time within position. The lowest mean energy expenditure was in the samh 
fowler # 1 -B position, with tha highest mean energy ©xpendtturt occurring In the semhfowler 0 2- 
A pof Itlon. This ifnergy eKpendltur© reflects the move from wheelchair to bed. 



APPLICABILITY: Result In findings from these and ftjture studies may be utilized In the selection of proitheies 
and orthios^ as well as In the design of new devices, ft Is dntlclpoted that a direct clinical 
application wlii soon be achieved. Flndlngj from nuking substudles will hcrt^e direct and im- 
mediate clinical application since objective data w?H be avallabie to dirwt certain nursing 
practices regarding patient positioning and tronifer n od©^. 

Many conventional braces and proithetlo devices am often prescribed in an atoftrary manner. For 
this reason large amounte of VRS funding Is frequtntly dissipated Into devices which are not 
commonly us^ by the client/ recipient, MAMA ^ovld^ a quantitative way to assess the true 
efficiency related to weight and other mechanical factors of these devices and ultimately will 
result In tremendous savings when Inefficient devices ara no longer prescribed. 
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197 Preliminary Investigation of MIcrographic Viewer for Use 
by Disabled Persons 
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OBJECTIVES; 

I To determine fh© potential for devaloping or modifying an ins^nilv© microfiche viiwing system 
capable of operation by a severely handicapped IndlvlduaL 

2, To determine and document the quantity and nature of commercially avai lable printed material in 
microfiche format. 

3. To determine desirability of development of the mlcrograp^Vc viewer with large fich© capacity. 

METHODOLOGY: A comprehensive list of commercial software sounias was acquired and a survey letter 
was sent to all identifiable sources. Results of the survey were compiled and studied. The 
necessary moteriols and equipment were acquired and o nrototype was constructed. The proto- 
type was ©valuotad and compared with a lerits of corn nercially available page turners for 
such characteristics as client acceptability, cost u*!^'^. reliability and amount of assistance 
requi red for operation. 

FINDINGS TO DATE: A m^Gmgrcphlc viewer to b© used by the s#"^ii*rely physically disabled has been de- 
signed and constrycted. The operational prototype UMU^es an ineKperfSive oommarclally avail- 
able microfiche viewer which was the object of several straight-fofward modifloatiohs. A fan-fold 
mechanism on both ildes of the Mewer collects and flores microfiche. The prototype, which is 
antlrely electrically controlled, has a cajMCif/ of ever 4000 pages of printed information. The 
cost of replicating the entire system is estimated to be less than S400. As such, this viewer is 
competitive with currently eKistIng page turners while ottering far greater capabllitiei, 

Ak'^ijCABILITV ■ Skiacsss^l development of a multi-access microfiche viewing device could Impact poll- 
tively m m/Brd{ aspects of the rehabllitatiori prTCesi. It might help create a sense ©f Indepen- 
dmv^ in ^h© user because selection of Q v^iriety of rMdlng materials during reading sessions 
without second pofty assistance would be possible. In addftlori an economical and reliable 
device of this nature could be used to expand vocational possibilities of severely handicapped 
pefiofu by aliowing access to large quantities of dota. 
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OBJECTIVES: 

1 . To examine, assess and othsrwiie evaluate Home Health Team activities including miles traveled, 
personnel and travel-related costs, number of patients visited, frequency or regularity pf visits, 
etc., since the time of Inception and implementation of the Home Health Team to the'present, 

2. To identify patient problems encountered by providers of home core. 

3. To evaluate health .atatys of patients visited by Home Health Team personnel and to 
^mpare this status v^lth a matched cohort who has not been visited regularly by Home Health 



EKLC 



306 

287 



University of Alabama in Birmingham 



Team pirsonnt : 

4, To identify and othErvMi se assess the availability of professional and paraprofessional resources 
in the various counties of Alabama and to connpare these numbers with the location of Horn© 
Health Tearn patients' rssldences. 

5< To ©valuote, a^^sess and otherv/ls© determine the feaslbillfy of expanding th© scop© and frequency 
of services tg honnebound clients by changing the functional activities of Home Health Team 
personnel from direct patient care to training of professionals and paraprofesslonals who will 
become responsibl© for providing patient care in their pafticular county or geographic sub- 
division. 

MiTHODOLOGV: A classical administrative/management analysis (detailed fiscal analyses, evaluation 
of duties, time in field, medical conditions treated, total costs, etc J was conducted. A statistical 
analysis of the health status of a sample of spinal cord injury victims who were former patients of 
this Center and who have been treated with voting frequencies by the Home Health Team was 
completed. The availability and accessibility of health manpower and resources in the Stat© 
were examined. 

FINDINGS TO DATE: The Home Health TecK : 'B-oted c^^cv ws; spinal cord injury paNent on Home Health 
Team rolls has declined steadlh; f% 19/3, ie uost per active patient in 1977 was determined 
to be SiSO, The cost per visit ' • ■ ^^^d S144 over ih.Q lifetime of the project and has been 
relatively constant sinca 1973. uipi patients' homes averaged 75 miles per visit, A systems 
anolyiis of Home Healrh Team actlviiles suggests a well run and reasonably efficient operation. 
The data suggest that a team operating under similar conditions (e,g., geographic and demo- 
graphic) can conduct approximately 300 visits annually, if in the field two days per week, 50 
weeks per year. 

Architectural barriers were the most common problem Identified during predlschnrge visits to the 
patienf s place of residence. On postdlicharge follow-up visits, the two moat common problems 
encountered by the nurse and physical therapist were noncompliance with recommended 
therapeutic procedures and skin breakdowns, each of which were recorded on the majority of 
home visit reports. Patients visited frequently by the Home Health Team had m'^re medical and 
psycho-social problems aisocloted with their dtsablll^ than did their lesr^ ^>©qyenHy visited 
cQunterpofts. 

APPUCABILITX^: Findings from this study will assist other rehabilitation centers in detemninii ig wheth^ similar 
activities are economically feasible and cost-effective modalities vor providing on-going follow- 
up care for spinal cord Injury patients as well as other severely diiabled pemons. 



199 Unguapalatal Cues as an Aid to Consonant Articulation 
In Daaf Adults 
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OBJECTIVES! 

I To Initrumentally document linguapalatal carvlvaot patfems during iftteranc© ot wofds with sounds 

luch as "t," and '^k'^ that cv^j not normally vislbl© during sp^^#ch, 
2. To provide visual fTOdbQok to the ^^eaker, to Innpfove his ipeech produotlon ^ttemi. 

METHODOLOGY: The Insfrunnental device used In th© study is the palotonnetrlc connponent of the PAGIS 
lystem capable of deteoting linguapalatal contacti with electf^es ©mbedded In a thin plastic 
pieudopalat© which adheres to the speaker's hard palate. Acoustic output during sp^ch Is 
monitored with a spectrum arialyzer. Data are acquired under on-line control of a PDP 11/40 
connputer and^rltten on magnetic tape for procewing and viewing. A 500 point LED display with 
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appropriate circuitry Is utilized to Identic tongue to palate contact points. The ipeGker Is notified, 
visually, of the llnguapalcrtal contact pattern any time on© of 96i©nsori le touctied. The LED display 
li used as a prlmaiY feedback source to asslit ttie speaker In recognition and chanQ© of 
articulation patterns. Proof of advantagei achieved by ptiyilologloally derived data Is obtained 
by comparison with results from acoustically derived data. A scan donverter Is uied with a currently 
available 32-chann©l spectmm analyzer and video monitor. This enables generation of near reol 
tinne *Volce prints'* of the subject's speech output. 

FINDINGS TO DATE: Speech behavior as reflected In prellr^lna^ data has demonstrated a rapid rati of 
Improvement The **t** sound introduced In a third session was maintained in a variety of nonrein- 
forced conte)cts during subsequent treatment sessioni. Phonefne Intelligibility has Increased, Articu- 
lation of the 'T sound and its vole© cognate *'d'' Improved dramatically. (Note: No significant 
attention was given to th© **d'* cognat©,) Obsen/ed Innprovennent appears to demonstrate rapid 
transfer erf the plosive alveolar place of articulation, Less drannatic changes In phonemic Intelligh 
blllty Is shown for the sibilant ''s" and Its vole© cognate Words chosen In the pretest evaluation 
hada wide variety of sounds substltutedfarthe'*s/' Word Intell^^^ In 
the pretest 17 (24 ^roent] of 700 possible words were Identified correctly while In th© post-test 23 
(3.3 percent) were aiio Identified. Although not analyzed statistically, this change appeam too 
small to be lignlflcant. Preliminary results must b© interpreted cautiously. It li unl<nown how much of 
the Improvement would have been obtained through more tfaditlonal approaches. The ease with 
which the subject perceived differences In loundi and was able to alter the place of articulation 
was felt to be particularly promising, 

APPLICABILITY: The greatest single vocational obstacle faced by deaf speakers li the acquisition of usable 
artlculot© speech. The present study has been designed to attGcl< this fundamental problem 
through use of an instrument system which provides infomnatlon directly related to articulation of 
sounds that are not perceptible through lip-reading. Us© of this infonnatlon may be expected to 
enhance speech production of deaf ipeakefs and thereby rnarkedly Improve their prospects for 
more adequate speech and vocational rehabilitation. 



200 Effect of Dantrolene Sodium on the Efflux of Caicium from 
Isoiated Sarcoplasmic Reticulum Vesicles 
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OBJECTIVIS; 



1 . To examine the calcium sequestering and release parameters of sacroplaimic reticulum from 
rabbit sl<eleta I and rcitcardiac muscle, 

2. To examine the effecti of dantrolene on the sequestering and relaoie of Ca+ + from the sacro- 
plasmic reticulum of rabbit skeletal and rat cardiac muscle. 

3. To Increase l<nowiedge of basic mechanisms whereby dantrolene effects muscle relaKatlon. 

METHODOLOGV; The lacroplasmlc mtlculgm vesicles will be pre^redfrom rabbit skeletal muscle 

by the method of Falrtiurst The \^ilcles will be partially loaded witti calcium oxalate by incubating 
for 7 minutes at 30®C with 3 ml of uptal<© medium containing ^^CA labelled CaCI 2. ATP, E©TA, 
KCi. MgCl2? potaislum oxalate, and imidaioie at pH 7. Then, 97 mi of efflux medium will be 
added. Vgrtous drugs and/or calcium will be added to th© efflux medium to test their effect on 
efflUK of^^Co. Samples will be removed at 1,6, lO.and 16nninutei after addition of the efflux 
medium, rapidly filtered, and aiiquots counted In a liquid iclntiiiation counter Protein will be 
determined by th© method of Lown^et al Based on thei© Initial studies, the efflux media will be 
modified to obtain the optimum ratio of calcium, rat cardiac sacroplasmic reticuium vesicles. 
Data will be anaiyzed using Llneweaver-Burk plots, 
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FINDINGS TO DATE: Analysis of preliminary data Indicates that a 15 minute expoiure of sqcro- 
plainnic reticulum vesicles alters th© rat© of ^^Ca efflux as well as tha amount of CQiclum 
retained. The inhibition of calcium ©fflux appears to be calcium seniltlv©. The effect of dontfolen© 
on the Inhibition of calcium efflux oppears to be directly related to dantrolene concintrations 
above 3 x 1 0"^M. it Is evident that dantrolene acts at a sit© on the sacroplasmic reticulum which 
suppresses but does not completely Inhibit the release of calcium. 



APPUCABILITY: The pfoblems of spasticity and abnormal motor performance present a major challeng© 
to those involved In rehabilitation. Since spasticity appears to impede motor recoveryand per- 
fofnna nee, an agent which relieves spasticity might be expected to Improve motor perfomnance. 
Dantrolene sodium has been found to be beneficial in the treatment of spasticity In many 
patients. This study should provide further evidence regarding the efficacy and mechanism of 
action of dantrolene, Th© data will be useful in planning drug regimes for controlling ipastlelty. 
maintaining beneficial changes and interpreting side effects. 



201 The Effect of DIsodlum Etidronate on the Recurrence of 
Ectopic Calcification Following Surgical Removal 
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OBJECTIViS; 

1 , To demonstrat© the effectiveness of disodium etidronate in preventing ^stoperatlv© rMurrenc© 
of heterotopic osiificatlon (HO) in patients v/ith spinal cord injury, ankylosing spondylosis and 
other severe rneuralogical conditions In which surgical excision of the heterotopic bone is 
Indicated. 

2. To dennonstrata that th© prevention of postoperative racurrence allows greater joint ranga of 
motion and improves function, 

METHODOLOGY: This long-term study has utilized three protocola The patient population was restricted to 
persons 16 years of age or older who suffered spinal cord Injuries or who* because of other sever© 
neurological Injuries or lllnews, deveioped HO requiring lurglcal Intervention. The ej^Derlmentol 
drvg, EHDP, Is administered both pre- and posto^ratlvtly for varying periodi of time. In the first 
protocol completed in 1974 th© patient served as his/her own controL Subsequent protocols were 
dduble-blind studies distinguishable by the Isngiti of poitoperotive administration of drug end 
doisge following surgery. Patients are followed closely correlating laboratory ttudles. clinical 
course, joint range of motion and x-ray findings to evaluate the efficacy of the drug. 

FINDINGS TO DATE: Examlncfllon of cuiTent data acquired on patients vwho received placebo in the 
double-blind study, as well as the data acquired from those who received the drug in the 
doubie-blind shjdy and dmg In the controlled study revels rotter definltiv© Infonnation. 
Four spinal cord Injury potlente had a total of 7 wedge-resections for HO In 6 hipi. 2 patients served 
as their own control, 2 patients were on the double-blind study; 1 receiving EHDP and one placebo. 
A campariion of postoperative results following 3 wedge resections among untreated or placebo 
patients to results from patlenti tfecrted with EHDP demonsfrated the efficacy of the drug In 
prevention of pcstopergflve recurrence. This Is evidenced by the fact that HO was demanstrated 
on x-ray less than 3 weeks postoperatively In all 3 non-tregfed and placebo patients, prc^resslng 
to recurrent ankyloils despite ©ffo^ to maintain rang© of motion 

During the post year 2 additlona I patients entened th© series and a total of 4 operative procedures 
for the removal of HO have been performed, The study populotlon now consists of 16 patients 
who have undergone a total of 26 procedufei. Further breakdown of procedurei reveals removal 
of heterotopic bon© occurring about the hip in 15 patients (25 procedures) and removal of 
heterotopic bone occurring about the elbow in 1 patient (1 procedure). Among those patients 
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receiving placebo, 6 patients undefwenf a total of 9 procedurei. Varying degrees of hettrotopic 
ossification recurred after all iurgical procedures with reeurrencg evident within three weeks of 
surgery. 4 of 6 patients receMng drugs who had undergone a totaf of 6 surgical procedures ex* 
peritnced no recurrence, 

EHDP Is the first therapeutic agent with detlnltiv© ©iffectlvtnsss In oelaylng and partially preventlnQ 
recurrent postoperative HO, In the 3 protocols ullHied In this study, the length of time of EHDP 
treatment Is variable, After drug wIthdraNval the e^er^t of HO recurrence oppea^ to be Inversely 
proportional to the slie of the Initial bone nnasi and the length of t^otment. Maturity of HO doei not 
laem to Influence the effect of EHDP but rnay Inffuenc© the recurrence after drug withdrawal 
Longer treatment periods may further decreas© the e)ctint of recurrence allowing patients to 
achieve and maintain Improved Joint mobility and function. 



APPLICABILITY: HO Is a common complication of spinal cord injury necessitating Qbsenttelimand surgical 
rennovai when sufflclentiy sever© to Inhibit range of motion of the Joints, particularly the hips, to 
make th© patient functionally as Independent as possible and prevent the usuol recurrence of 
ectopic bone. 

This drug shows considerable promise In preventing recurrence of ectopic bone (HO) formation 
after surgical excision. 



202 Overcoming Diiincentives to the Rehabititafion of SSI and SSDI 
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OajECTIVES: 

1, To Identify, define, examine and docunnent the universe of apparant and obscure dislncentivei 
which may be operating among social security beneflclarlei as deterrenti to th© vocational 
rehabliltQtlon proce^; 

2, To construct a retrospective profile of SSI/SSDI beneflciates who succeisftjlly complete or do not 
complete a vocotlonat rehabilitation program; 

3, To examine the Interactive role of opparent, obscure and documented dislncentivei in the 
eventual outcome and vocctlonal rehobllltation process among SSI/SSDF beneficlorles; 

4, To determine the feasibility of^hitKJOtlng a model capable of slrnuiotlng vocational rehabliito- 
tlon outcome responses for elected diiincentives; 

5» To develop e^^rfmentai intefventlon ^rotegies intend^ to enhance probability of successful 
completion of a vocational rehabilitation program; 

6. To pf ovId© descriptive stattmenti supported by objective dc^a which address numerous questions 
about SSI/SSDI beneflclarlei involved In vocational rehabilitation prc^rams who may confront or 
may be confronted by unlvefBal opporent and/or obicure dIslncenNves, ©och sttoject to th© 
influence of unique peTOnal characteristics^ 



MiTHOOOLOQy: Data on disincentives to vccatlonal rehabllltdtion will be collected in a -hvo-phose 
projeci During phase L RSA 300 dota from a nationaf sample (n « 65,155) were anolyied to 
obtain deicriptlve profiles of demographic and other characteristics which distinguish betv^en 
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SSI and/or SSDI beneficiaries who cDmpletetf. as oppoied to thoie who did not complefe. a 
vocational rehabilitation program. Durlrig Phase II of the projtct aucceisfullyand unsuccesifully 
rehabllltattd clients and rehabilitation counselors will be questlohed. utilizing a structured Inter- 
view ichedule, about their perceptions of dlslncentlvei to vocational fehabllltatlon. Analyses of 
the data In conjuncllon with dernographlc and other blogfaphic Information on both groups of 
fespondents v^lW aubnrill the eKamlnatlon of ints^roup differences In proeessloni of deterrenti to 
vocational rehabilitation. 

FINDINGS TO DATE: Vocational Rehabilitation Clients receiving Social SecurityDliablllty Insurance and 
Supplemental Security Income ore rehabilitated ata lower rat© than non-beneficlortei or severely 
disabled clients in generai. Furtharmora, rehabll Itated beneficiaries am undarrepreientad among 
clients who were self-employed or working In the competitive labor marketat the time of case 
closure: instead, beneficiaries are diiproportlDnateiy employed in sheltered settings and in the 
home (i.e. homemal<ers, unpaid family worker], These findings suggest that severity of disability 
accounts, at least in port, for problems In rehabilitating beneficiaries. However, Itoiso appears 
reasonable to conclude that disablllty-related benefits discourage some disabled individuals 
from returning to the laborforce. 

Profiles of rehabilitated and nonrehabllitated clients were developed for the totof client sampj-s 
as well as the benQflclOfV subset. Only three Entry variables were found to distinguish between 
clients of differing rehabilitation outcomes in both samples; [1] major disabling condition, (2) 
work status atentry Into the program, and (3) source of referral to VR Status 26 closures were more 
ffsquent among clients whoie major disablHties were visual or hearing Irnpgirments, amputations, 
digestive disorders and genito-uflnary conditions Cexciuding ind-Stage^f^enal Disease). Simllarjy, 
clients reporting any vocational' or vocallonaily related activltv [I.e, labor force participant, 
homemoker, unpaid family worker or student) at program entry were disproportionately likely to 
be rehabilitated, in addition, referrals by educational institutions, private organizations, and self 
referrals resulted in above average rates of rehabilitation. RehabilftatlQn process variables (time 
in rehabilitation, types and costs of services proMded) were generalfy poor predictors of closure 
status,the exceptions bamg; (l)numberofservlcesrecelved by clients, and [23 agency provlslDn 
of restoration services and adjustment training. 

For both the Total and Beneflclary tomples, a majority of nonrehabllitated ciosures were attributed 
to breakdowns in dgenoy-cllent relationships. However, while an inablMty to contact a client v</as 
the predominant reason cited in case closuras In the total client sampl©, severity of handicap 
was the major factor accounting for nonrehabllitated outcomes among beneficiaries, 
The resultiof o compgriion of Vocational (Rehabilitation clients who are recipients of SSI and SSDI 
benefits with their non-beneflclary counterparts or© alio presented. A brief review of the se results 
reveals that at entry Into the program, benefloldrtes differed from non-baneflciaries on a large 
number of vanablea including age. fomiity sIm, major disabling condition, work status, and 
source of referral to VR. However, their rehabilitation progranns were quite similar in terms of 
expenditures, months in various itatuses and sendees provided. Nev'erth&less, and as previously 
noted, the probability of being rehabilitated wa s lower for beneflclarias. 

APPLICABILITY: The Vocational Rehabilitation Act of 1973 esfabllshies a prfnnary goal of the Sfcrte/Federal 
RehQbliltatlon Program as the "retunn of dfsabled pereons. when posaibis, to substantia! galnM 
act! vify/' it Is known many severely disabled p^poni often find it nece^ryfo apply for and receive 
SSDI and/ or SSi benefits durtng the courae of rahabliftotlon. Under presant Socidf SecurWy law. a 
recipient who subsequently becomes rehctojiitated and ready for employmeint finds himself In the 
rather awkward sltuc^ion of being unable to afford to return to work. Knowledge of the clharacterls- 
tics of cllenfi who are not rehabiHtottd and dlglncentlvei to their ifehabilfltatlon Is necessary if 
nnodlflcation to deliver of rehabiiltotlon se^lcei and the nrieilleu in which ttiey are provided is to 
be luccessftjl. 



203 Renal Scintillation Camera Studies as a Method of Following 
Renal Function and Urologlcal Management In Spinas Cord 
injury Patients with Neurogenic Bladder 
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OBJECTIVES; 



1. To compar© results of the comprehenilv© renal iclntlgraphy procedure (CRSP) and plain film KUB 
K-rays with the ©xcr©t&^ uroQfam In a series of SCI patients with neurogenic bladder to Identify 
changes in renal function detected by the scintigraphic technique and to correlale fhes© changes 
with vlilble anatomic and/or gross functional changes repealed by plain film KUB x-rays and 
excretory urogrami; 

2. To compar© post-void residual urine volumes measured by renal icintigraphy to volumes obtained 
by oatheterl^ation; 

3. To compar© results of rtnal function measured using the CRSP to laboratory measurements of 
serum urea nitrogen and serum creatinine; 

4. To compare abnOTmallties identified on cystourethrography to functional results obtained using the 
CRSP and plain flim KUB x-rays; 

5. To develop and test a pr^ictfve model for future urinary tract complications using past and 
present valuts of results from the CRSP, excreton' urogram, cystourtthrogram, plain film KUB x-ray 
and blood chemistry procedures; 

METHODOLOGY; Morphological and functional assesiment of the genltourlnafv system wiil be performed 
In a series of spinal cord injury patients with acconnponytng neurogenic bladdef using two 
djognostic routines: (1 ] CRSP and plain film K-rays of the kidneys, ureters and bioddar; and (2) 
excretory urogfams, feslduoi urine votume nneasurements, senjm urea nitrogen and serum creatinine 
determinations and cystoureihrograms during the Initial hospltqllratlon and/or at regularly iched- 
uled follow- up evaluations. Test reiulti from the tv/o diagnostic routines v^lii be examined to 
determine the oomparability of data derived from various procedures. Regression equations, 
correlation Qoefflcients and other statistical expressions will be calculated to determine the 
sensitivity and specificity of each measure. 

FINDINGS TO PATE: Preliminary results are available for 71 patients with CRSP*s and excretory urograms 
(EXU's).Connparlson of the results of bolh proceduresfortheae patients revealed the following; (1) 
six had normal iXU's and CRSFs; (2) forty-one had abnormal CRSP studies and £XU*s; (3] four had 
an abnormol EXU but a normal CRSP study; and (4] twenty had normal EXU's but obnormol 
CRSFs, The EXU's and CRSP studies with abnormalities or disorepanjcei are currantiy being 
compared, 

APPUCABILITy: The spinal cord injured patient with neurogenic bladder often has multiple urological 
complications which may progress to renal fariure and death. Of death occurring in spinal cord 
injury patients, oppro^clmataiy M% are renof deaths. Urological problems often prolong the 
disabfllty, require protracted or repeated hospitalization, and may preolude some of these 
severely dliabled patients from re^jmlng to vocc^ional pursuits. Irnproved and ie^ complicated 
methods for ©volu^jng renal fijnctlon In these patienti should facHrtrte urologic management, 
decrease costs of associated hospitairiatlon and ol low more continuity of voc^ionoi activities as 
well m prolong the life of the patient 



204 Long^drm Follow-Up Studies of Pallenfs with Spinal Cord Injury 
Who Became Catheter-Free Following an Intermittent 
Catheterization Program 



1. To evaiuate long-term rmol stortus and complications among patients who have successhjily 
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cofinpleted fh# Intemnittent catheterlzatfon program (ICP), 

2, To compare long-timi renal itotus and medical co^pllcorf Ion findings on cafheter^fre© paflsnts 
witti sifntlar findings from those of patients who never become cothet©r-fre# and continue with an 
Indwelling cQfheter 

3, To evaluate chronic bladder changes on follow-up examination and effects of such changei on 
upper urinaiv tract deterioration. 

4, To re-tyaluote prevbui literature which sugge^s fCP followed by a cotheter-fre© state Is the ideal 
method of long-t©fm urlna^ tract drainage, 

METHODOLOGY: An ICP hdl b^n In progress for 6 years. All male spinal cord Inju^ patients enter the 
prograim unleii entry Is precluded by speelfiG contralndic^ion. All patients are followed on a 
long-term boils and itudled for mo^hoti^lc and functonal changes In kidneys, uretem and 
bladder The protocol irtllized pyelocallTCtasli as the determinant of upper tract Crenal ] abnormal- 
ity. Caliectasli muit be preient to be conildered abnormal. DHItatlon of the renal pelvis or ureter 
wlthaut caliectasli is nol reported as abnormaL Degrees of pyelocallectasisare graded accord- 
ing to predetermined pgrameten. 

FINDINGS TO DATE: 152 mole SCI patients whose acute bladder ntanogement included lndw©Jling 
urethral catheters hav© been converted to on ICP with most achieving a catheter-free state. 
Twenty^seven percent of these patients were observed to have iome degrea of pyelDCallectosls 
on ttie most recent a^^creto^ ur^rom. Patients with incomplete Injuries were found to have a 
lomewhat greater rtsk of developing p\«iocall#Gtasis. Right side predominance of pyelocaliectasis 
A/'i;: also demonstrated, Prellmlna^ fMings support the contention that Intensive urologlcoi 
follQw-up Is necessdry for oil spinal cord Injyr/ patients even though □ cotheter-frea state has 
been achieved through use of Inlermlttent catheterization. 

APPLICABILITY: Sinoe introduction of the ICP at this Center six years ago, a large amount of data has been 
coiiected on patients wtno enter the program. These data ore being analyzed to evaluate long- 
temri effects of catheter removal. Long-term follow-up evaluation is necessary to prave or disprove 
the efficacy of the catheler-ffree state as the method of choice of bladder drainage in patients 
with neurogenic bladders secondary to spinal cord injury. 



205 pGin in Spinal Cord Injury 



itotus: 

4iiriucil Re^rf e«ferene«i 



Oantlnuing 

Jun# if74^ptdniber If 78 
AnnudI Mi4f 7 



pfOjt€M Total liijOpQ 



OfiJECTIVES; 

I To characteriza pain os It occui3 and Is described by a serfei of spinel cord Injury patients. 
2. To analyze and evaluate these characterizations In Jerma of psychol^icaL physical and demo- 
graphic varfablei on a patient specific and sert.es baiii. 

METHOOOLOGy: Spindl cord Injury patients with lesions of at least 12 months duration were asked to 
respond to a series of questions about their condition and any Qssocidted discomfort/pain 
Criteria for incluilon in the itudy do not Include lev«i or extent of lesion or nature of associated 
Injufies, although these variables will b© lublect to consideration when data are ultimafely 
anclvwd. 

FINDINGS TO DATE; 20O of 556 questlonnafres (66%) were connpleted and categorized into 4 groups by 
level of lesion. 1 ^ iubjects ( 80% ) reported having experienced pain they bel leve to associat- 
ed with the spinal cord injury. These patients were osk^ to descrifc^ the nature of the pain 
utiliifng a wide varleV of objective and sub|eetlve desGrlptori. 

Theref^edincldenceofpainwaihlgheramongpatiem neurologic 
level of 17 or belov^, Poln occurred v/lthin 6 nnonths of injury for 65% of those patients who repc^ed 
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pain. Pattents with cervical cord Injuries most often ©xp#rlenc&d upper ©xtremltv pain; trunk 
pain was more common omong patients with upp^r thoracic injuries; lowerextrtmlty pain was 
most often ©?<p©ri©nc©d by patlnets with DV^er thoracic and cauda equina lesions, 64 patlenti 
fepoiled their pain Interfered with doily Hving activities. 32 patients indicated their pain grew 
more sever© with tinne, while only 12 potlents Indicoted a diminution of pain. Patients witli low 
level lesions were more willing to *'trad©-off" any possibility of recovery and/or loss of regainid 
physiologic function for pain relief than were patients whoi© iesions were at a higher neurolofllc 
leveL 

APPLICABILITY; Information gathered from this study can be immediately utilized by clinicians, therapiifs, 
psychologists and vocational counselaii in spiinal cord Injuiv rehabilitation programs. These data 
may prove useful to the professional rehabliltaJlon spec lal lit In assessing, evaluating and accu- 
rately determining the Impact and role of pain as It Influences or affects the rehabllltcrtion procesi. 
The findings may lend Inilght Into the physical and psycho-dynamic aspects of the phenomenon 
as it occurs In spinal cord Injury and may assist rehabilitation specialists In creating realistic goals 
for the paflent/cllent. 



206 Bowel Regulation In Spinal Cord Injury 

Mnelpql Iri'vestlgaton Oosll Nepomuaeno, M.D. 

itcituii Oentlnulng 

Om\m%i Juno IfTT^une 198Q 

Qo%ti kumml l6,f 28 PrejeQfdd Tatal $20,740 

RTAnnusI $6,fa8 ST % Of Annual Total 100% 

Anniial Sopod Rtforenoo^ #12, Page 223, S^63 



OBJiCTIVES: 

1 . To determine the medical approprtateness and patientacceptability of a bowel training program 
for spinal coFd injury patients utilized by this Rehabilitation CQnten 

2. To document Individual modifications of the established program Instituted by the spinal cord 
injury patient fallowing hospital dlicharge. 

3. To identify bowel pfogram modifications Initiated by the successfully rehabilitated spinal cord 
Injury patient which might be Integrated Into the established progfom utilized by this Rehabilitation 
Center. 



MITHODOLOGY; Forty spinal cord injury patients with complete iesions will participate In a bowel tfaining 
program whll© hospitalized at the Rehabliltatjon Center At patient discharge, measures of 
medical appropriateness and patient satisfaction will be collected, The patient's bowel program 
status will b© reassessed upon return to follow-up medical exa ruinations for a period of five years. 
Individual modifications of the established program Instituted by the patlentfollowing dlscharg© 
will be documented. 



FINIDINSS TO DATE: As of November, 1 977, eight spinal cord Injury patients who agreed to participate In 
the project have been discharged from the Rehabilitation Center Since these are recent dis- 
charges, none have returned for on annual follow-up visit. Analysis of findings has not been 
puisued at this time. 



APPLICABiLITV; Bowel tR3lnlng Is an Important component of any comprehensive rehabilitation prograrn 
for spinal co^ Injury patients. The bowel training pr^rom must be satisfactory to the physician 
and acceptable to the patient as welL If a iuccessfulbov/ei training program can be Instituted 
early In the rehabilitation process, the patient's long-term potential for vocational rehabilitation 
maybe enhanced, 
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207 llectromyographic Findings in Spastic and in Flaccid 
Spinal Cord Injury 
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OBJECTIVES: To demonstrate positive sharp waves and fibnllation potentjals resulting from UMN lesions 
and to distinguish them from similar electrical activity observed in LMN lesions. Demonstration of 
spontanaous actis^ty v^lll be Qchlevad by use of ©lectromyography. Differentiation will be attempted 
utilizing previously developed computer-assisted analysis pracedures, 

N/IETHODOLOGY: 50 spinal cord injury patients with neurologically complete lesions at the level of Tl 0 or 
above will constitute the study population. These patients will be divided equally Into two groups 
on the basis of flaccidity or spasticity of the lower extremities. A TECA. Model 4. Electromyograph 
will be used. The pro5«imaL middle and distal areas of both quadriceps, as well as the medial 
and lateral hamstrings will be examined. Positive sharp waves and/orfibrlllatlon potentials will be 
recorded on magnetic tapes and light sensitive pa per and graded. The magnetic topes will be 
analyzed by computer to e^ctract pgrameteii from positive sharp waves and fibrillation potential 
located by the program. For the positive sharp waves, an oscilloscope will be used to Identify the 
locations of segments containing data of Interest These will Include well-defined sequences of 
positive sharp waves in which Individual wave packati can be identified, Pafamtters for each 
wave packet will be determined and subjected to an analysis of variance to yield differences 
between lesions. 

FINDNGS TO DATE; As of November 28, 1 977. 9 patients With spastic lower extremities and 4 with flaccid 
lower extremities were found to be suitable for Inclusion in the study. Patients will continue to be 
identified and tested until the projected number of subjects. In each category, has been 
achieved. Data will be analyzed, at one time, near the end of the project period, 

APPUCABILITV: The Information and findings gathered in this study can be immediately utilized by medical 
and paramedical peisonnel managing spinal cord Injured patients. The procedures applied 
here can disclose the pathological state of the spinal cord segment below the level of injury, 
specifically the Integrity of the spinal centerforboweL bladder and sexual regulation. 



208 Frsqueno/ and Volume of Urinafion In Patienti with Spinal 
Cord Injuries 



1 . To determine the capabilities of a newly developed uroflowmeter, and the ease with which it 
con be applied to clinical situations. 

2. To determine the pattern of voiding events in patients with neurogenic bladder secondary to 
spinal cord Injury. 

METHODOLOQV: A uroflowmeter was devised which records time and volume of nnicturltlon. The study 
populdtlon will be divided Into three groups: (1) patienti with recent spinal cord injuriei who are 
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admitted for Initial ©valuation and ttierapy, (2) patients who or© readmitted for follow-up examina- 
tion or for treatment of ipeciflc problems, and [3] patients who are rehospltallzed for external 
iphlncterotomy. All patienti will undergoa cystometroflram with sinnultaneous electromyography 
of the external iphlncteras well as urettiral pressure profiles. Intravenous pyalograms (IVP) and 
the results of the most recent examination will be evaluated tor all patients. However eKCretory 
urograms and cystograms will not be a specific prerequisite foradmlsslon Into the study popula- 
tion. 



FINDINGS TO DATE; During the first two months of the study, seven patients were placed In the first group 
and two were placed In the third group* The mean void volume for the seven group 1 patienti 
was 65 mis/ void and ranged from 28 mis/void to 1 27 mis/vold. The mean time Interval between 
voids was 58 minutes and ranged from 30 minutes to 185 minutes, intervold time Intervals 
decreased dramatically for the two patients in group 3 following iptiincterotomy. These finds will 
be updated as more patients enter the study population. 



APPLICABILITV; If th© clinical usefulness of the uroflowmeter is verified, it can be used by urologists and 
physiatrlsts In various settings. If tti© uroflowmeter Increases the accuracy of diagnosis orif It can 
replace more expensive diagnostic procedures, it could assume a role in standa^ized urologieal 
examinations and patient managementpractices. 



209 Mechanisms of Pyelonephritis in Spinal Cofd Injurecl Patients 



OBJECTIViS: To Investigate the mechanisnns involved in Icidney tubule cell destruction In chronic pyelo- 
nephritis. 

METHODOLOGY; In the first phase of this project Nidney tubule cells from rate and human kidneys will be 
cultufed. The cells will then bejadiolabeled with Cr^^ radloliotopes. The second phase focuses 
on the development of the Cr^^ microcytotoxicity assayand the growth of gram negative E. coll 
bacteria and the preparation of llpopolysaacharldei. In the final phase, various cytotoxic 
mechanisms will be investigated that may be involved In kidney tubule cell destruction. These 
mechanisms Include measurement of direct cell mediated cytotojcialty and antibody dependent 
ceiluiaroytotoxielty. Target cells include nomial cultured kidney cells, normal cultured kidney 
cells treated with lipopolysaccharldes,and normal cultured kidney cells incubated with bacterial 
exotoxins, 

FINDINGS TO DATl: Short^erm cultures of rat kidney and human kidney tubule cells have been obtained. 
These tubule cells have been successfully labelled with CR^ ' and control assay systems eitcb- 
llshed for detecting antlbodY''dependent cytotoxicity. Rats Immunized with purified llpopoly- 
sacaharlde from Salmonella Re 595 demonstrate pathologic changes consistent with those 
seen In pyelonephrltii. Scoring techniques for evaluating these kidneys have been established. 
In addition, lera from Immunized animals has been shown to have cytotoKiclty against syngeneic 
cells In tissue culture. Other mechanisms of kidney cell death are cur^ntly being investigated. 

APPI.ICABIUTV: A more precise understanding of immunologic mechanisms associated with pyelonephrltli 
will be useful In developing more appropriate techniques for the management of urinary tract 
Infection and recurrent pyelor^phrttls> Ur^e^tanding host-defense mechanisms may be Impoj^nt 
in prevention of acute and chfonic pyilonephrltis. 
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210 The Effect of Danfrolen© Sodium with the Mixed Function 
Oxidase System of Rat Liver 
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OBJiCTIVlS: 



1. To study the metabolism of heKObarbitaHn male and female rgts pretreated wWh acut© doses 
of dantrolene. 

2. To study the metabolism of efhylmorphine and determine the amount of cvtochrome P-450and 
NADPH reductas© In rats pretreated with acute doses of dantrolene, 

3. To study the ability of the miKed function OKldase system to be Induced by phenobarbital with the 
simuitaneous administration of dantrolene. 

4 To study the dose effect relationship of dantrolene on the metabolism of ethyl morphine. 

6. To study the recovery of the mixed funetion oxidase systenn after pretreatment with dantrolene. 

6. To study the effect of dantrolene on tht adrenal corteK and glucocorticoids* 

METHODOLOGy; Rata will be pretreated with varying dosages of dantrolene. Hexobarblta I, phenobarbital 
or cortisone will also be administered to some animals. 

Drug adr^inlstfation will be followed by measurement of sleeping periods, abliitv to nnetabolize 
ethylmorphlne, amounts of cytochrome NADPH reductase activity and Cortisol, and/or 

adrenal gland SA/eighi 

FINDINGS TO DATi: Sine© this Is a new project, data analysis has not yet been initiated, 

APPUCABILITV: Dantrolene sodium became commercially availabl© in 1974 and has been used to 
decrease skeletal muicl© ipasticity In patients with various disorders. However, hepototoxicity Is 
on© reported advene effect of this drufl which should be ooniidered in further detgil. Clarification 
of the site of drug action In the llverls neoessar/so possible pricautlons maybe token by physl- 
oians prescribing the drug, 

211 Development and ivaluation of a CommunieationSp Control, 
Iducation and intertainnnent System (C2E2) for the Severely 
Disabled Based on Comnnercially Available 
Microconnputer Systems 



PHnolpsI invdstlgsfori Oharies HMl#y 

Stgtuti Hew 

Oetober 4f 78-M€^h 1 f SI 

Annual UifiiA Pr@J«otM Total *ia,OM 

PT Annual $3t,01« IT % ©f Anfiual Total f 00% 

Annual Peport Referanod: # 12, Pagt 3i1, (P^I 

OBJECTIViS; 



1 . To develop and demonstrate the usefulheis and economic feasibility of micfocornputef system 
applications for purpoies of communlcdtion, envifonmental control, cofnputef aided Instruction 
(CAI) and ©ntertainment for personi with severely disabling conditions. 

2. To dissemindte system information and otherwise promote, encourage and itirnulate further 
applications and expanded utility via the development of additional software and hardware. 

3. To solicit, evaluate and disseminate softwa^ and hardv^are deilgna created expressly for us© by 
the severely physically disabled* 

Mf THODOLOGY: A model multi-pyrpost microcomputer system for us© by the leverely disabled will be 
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designed and constructed using commerclallYavallable and custom-made lystem components, 
Appropriat© softWQf© will also be developed. Implemented and feflned. Projeet- related system 
Informatloh will be dlsiemlnated to th© rehabilitation community, microcomputer enthusiasts, 
potential user groupi, ete. 

FINDINGS TO DATE; Work hai not yet been Initiated on this project. 

APPLICABILITY: Successful development of a microcomputer system for use by th© severely physically dis- 
Qblad, Goupled with the Involvement of computer hobbyists In th© development of future hard* 
war© and software improvementi, will allow patients to addreis many physical needs and 
perform numerous activities of daily living with minimal osslstance from family members or at- 
tendants 

Utllii^ation of units for environmental control, communication, entertainment and education also 
wilt meet numerous psychological as well as physical needs of the severely physically disabled. 



212 Th© Effect of Abdominal and Lower Limb Compression on 
Cardiopulmonary Rasponte and Energy Cost in High Spinal 
Cord Injury Patients 



1, To determine th© value of pneumatic compressive davlcei In preventing th© ocourrence of 
orthostatic hypotension among patients having recent injuries to the carvlcal spinal cord, 

MlTHODOtOGY: Using the Mobile Automatic Metabolie Analyzer (MA.M.A>), data will be collected on 
metabolic responies of spinal corcl Injury patients during movement to and maintenance of six 
predefined postural changes while wearing an Inflatable abdomlrHal coi^t or bilateral pneumatic 
leg splints, Cardiopulmona^ responses will also be monitored. 

FINDI NGS TO DATl: This project has only fecently been Initiated and no findings are available at present 

APPLICAilLlTV: It is desirable that tolerance to postural change be achieved during the early physical re- 
habilitation of patients having lesions of the cervical spinal cord so they may participate In tilt- 
table treatments, f^oreover, quadriplegics cannot begin adapting to wheelchair confinement 
until able to tolerate an upright posltiori. If artificial abdominal support and/or lower limb con- 
itrlctlon with an easily achievable effective pressure range can be shown to prevent cafdlo- 
pulmonary distress and/or reduce energy costs associated with achieving and maintaining an 
yprtght postu^ among quadriplegics, their initial rehabilitation will be facilitated. 



213 inergy bcponditure, Heart Rate, Rhyttim and Blood Presiure 
In Normal and C.O.P,D, Subjects Engaged In Common 
Hospitalized Patient Positions and Modes of Patient Transfer 



Statuii 
PatAss 



Annual fimpmfl Rdf^ronati 



MnGipcl tnyeitlgdtar: 



New 

Mm 19?S^un0 WQ 
Annual ISi,3QS 
irrAnnudl $§i,3oa 
#1^1 ta9# 47§, g^70 



PrdjMtdd Tot€ii $101,000 1 8% 
RT% Annual T^tal 100% 



OBJECTIVES: 



Sfcituii 
Oosfi 



Mnolp^l Inwitlgafori 



Jun# i97l-yanuary 19S0 
Annual Itt,ia7 
m Annus! 118,127 



ProjMtvd Total HiflWA 
m%mi Annual Total 6i%' 
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OBJECTIVES; 

1, To campare energy e)cpendltuf0i of normal subiecti and subjects with chronic obstructiv® 
pulmonary dlieas© (C.CP.Dj In five positions and modes of trcmsfer common to hoapltallied 
patients. 

2. To examine the fQlatlonshlpi betwi&n ©nergy expondlturQ, heart rate arid rhythm and systolic 
and diastolic blood presiures armong norrTial and C.O.P.D, subjects. 

fwHTHODOLOGV; The Mobile Automatic Metabolic Analyier (M.A,M.A.) will b© used tomtasur© ©nergy 
Qxpandlture by nornnal and C,O.P,D. subjecis In fl\<^ positions and modes of transfer. Heart rat© 
and rhythm and lystollc and diastolic blood prssiur© of subjects will also be monitored. 

FINDINGS TO DATE: Because this project has only recently been Initiated, no findings are currently 
available, 

APPLiCABILITY; A major problem of persons suffering chronic obstructive pulmonary disease (CO.P.Dj Is 
management of scarce energy, if theannount of energy required toaiagme various bed positions 
and carry-out specified tronifer modes can be quantified, nursing personnel will have clinical 
data upon which to select the most appropriate and energy efficient positions and modes of 
transfer for the patient with chronic obstructive pulmonary disease, Thus, energy saved can be 
used by the patient to satisfy other enefgy demands such as his vocation and activities of dally 
living. 



214 The Effects of Spinal Cord Injury on Helplesi Behavlor:i 
A 'Real World* Application of Sellgman's Learned 
Helplessness Theory 



Principal Investlgaton 
Statuii 

Annual Repoil Rofar^ne^^ 



J.isotteiahards, Ph.D. 

Jundif7a^un» i^ao 
Annual iM,§Q4 
rrAnnudi $14,104 
#1ipp€ig© 773, R-W (P-K) 



rr % of Annual Total 48% 



OBJECTIVES; 

1. To adapt traditional learned helplessness assessment tasks (verbal and motor) for use with 
spinal cord Injured patients. 

2. To utilise nnodifled learned helplessness tasks to determine whether personality and coping styles 
[B,g. possMty, dependency, depression, etG.) of the spinal cord Injured differfrom those demon- 
strated by non-injured subjects. 



METHODOLOGV: During a pretreotment phase, subjects will be presented with solvable or unsolvobie 
verbal and motor tasks to perfornn, In o subsequent test phase, subject reiponse to solvobl© 
motor and verbal tasks will be nneasursd. 



FINDINGS TO DATE; Analysis of data will not connmence until completion of data collection, 



APpLICABILITy: In this project the existence of distinct personality and coping styles differentiating spinal 
cord injured patients from non-paralyzed Individuals will be studied. The learned helplessnesi 
paradigm, a relatively new behavior measure of personality traits developed by Seilgmon. is the 
method to be used, 

This project will contribute to the literature addressing the psychological aspects of spinal cord 
Inju^ and help rehabilitation workers plan and provide appropriate ^rvlces for these patients, 
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N#uramus€Ul€r Studies Unit 

To improve clinical management of neurornuscular dysfunction through 
development of advanced techniquei in dlognoiis and understanding of cause 
and control of neuro nnotor disturbance. 



Rehabiiltatlari Servi§es Evaiuation Unit 

Improving Management and delivery of rehabilitation services through tvaluotiv© 
feedback of programs, procedures and devices constituting the rehabilitative 

process 



Spinal Oerd InJuiY Rehab ilftcitlon Shidl#s 

To develop new knovvledge In the prevention of medical complications, the 
maximization of physical and psychologic funcHon, fesociallzatlon and vocational 
achievement of the spinal cord injured. 



Sdliavloral Studies Unit 



To Improve human performance of the physically disabled through new 
understanding of the behavior of the disabled IndividuaL significant others and the 
providers of rehobilltatlv© assistance. 
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Henry B. Setts, M.D,, Directof 
Northwestern Univeriity MediCQl 
Rehabilitation Re^rch and Training Center 
Rehabilitation Institute of Chicago 
345 East Superior Street 
Chicago, Illinois 60611 

PROJiCT TITLiS 8Y 1?7S STATUS 

I COMPLiTID ASSTRACT NO. 

Histochamlcai and Ultrastructural Study of Hunnan Muscle Spindles* 

Spasticity (V. Sahgal. M^D.) . , , 215 

Elactromyographic and Cystometr^rophic Study of Hunnan 

Bladder (P. Kaplan, MB,) , . = 216 



The RqI© of Neurotransmitters in Spasticity Genesis: Response 

to Reserpine and Nialamide (V. Sahgal, M.D.) 21 7 

Vocational Follow-Up of the Physically Restored Unemployed 

(R.Sakalai. MA) , 218 

Rehabilitation Functional Gain Per Unit Cost (a Harasymiw, Ph.D.) 219 

The Natural History of Deep-Vein Thronnbosis In the Spinal Cord 

If^ijured (J. Yao. Ph.D.) 220 

CONTINUING 

Conceptual Model of Planning and Evaluation of Rehabilitation 

Services (S. Hcrasymiw, Ph,D.) . . , . , 221 

Prevention of UrirKary Tract Infection in Spinal Cord Injury (V. Wu, M.D.) .... 222 

Post RehQbllitalton Problems and Costs (S, Harasymlw. Ph.D,) 223 



NEW 

Therapeutic Recreation Outcome (A Rubin) 224 

Idiopathic Scollosii: Structural and Chemical Pathology (V. Sahgol, IM.D.) 225 

PROPOSED 

Vacotlonal R)llow-Up of the Physically Restored Unemplayed Spinal 
Cord Injured 

Ultrastructure of Muscle In Idiopathic Scoliosis 

Comparative Study of Sling Supports for the Subluxed HenntplegIc Shoulder 
Hottems of Sensory Integrative Dysfunction In Adult Hemiplegia 
MuicI© In Chronic [?enal Disease 
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215 Histoehemical and Ultraitructural Study cf Human 
Muscle Splndlds: Spasticit/ 

FrlneipQl Investlgafar: V. Sahgal, MX). 

Stcitui: Completed 

Dates: >^rll 1976-Mar€h 497d 

Cost: Annual ll 9521 PfQjteted Total $62,167 

RT AnnUQl $10 ,743 % of Annual Total §6% 

Annual Report Refsrenc©: #10 Fag© 30, 

OBJECTIVES: To Study the morphological (Including ultraitructur©) and histochemical change in human 
muscle spindi© In ipostlcify. 

METHODOLOOY: Tschniqu©! previously descrlbtd In proposal R-22A( 1976) arid our publlccrtbns(Sahgal, 
et.aL 1973; Sahgal. etoL, 1976) were used. 

FINDINGS TO DATE: Mora than 30 nnusci© spindles of human spastic qyadricepi muscles (two months to 
two yaa^ duration) have been ©xamlned hlstochtmlcally and uftrasonlcally. The findings 
indicate that the muscle spindle In the ipaitic llmbi shov/s Increase number^ of Intrafusal 
fibers with marked variation In fiber size. Th© veiy smoll flb©^ denfionitrated histochemical 
characteristlci of the nuclear bag flb©^; that Is, hvo types of ATPase reaction, peripheral nuclei 
and Increased sub-sarcolsmal 05€ldatl\^ enzyme activity. The increased number of intrafusa! 
fibers can be explained on the basis of splitting of the nuclear bag fibei^. This splitting is pertiapi 
the result of mechanical stretch exert-ed on the musci© becouse of continuous ipditlclty and 
periodic extensor spasms. Mechanical hypothesis of itritchlng as a cause of fiber splining In 
intra and ©Jd-rofusal fibers has been proposed to explain similar findings in myotonic and other 
dystrophies. 

The close resemblance of the small fibers to the nuclear bag fibers suggests selective splitting of 
the nuclear bag fibers with preservation of nucleor choln fibers. The significance cf this finding 
and the physiological correlation are not clear, 

APPUCABILiW: The practical use of this work has bMh and will be ^vofold: 

Clinical prattle©. The development and application of these pr©c©dufes(quantltativ© hlstcn 
chemistry and structure of human biopsy myscle) Is significantly Improving the accuracy of 
muscle disease diagnosis. 

Cllnlcdl research. These procedures and the new Infonmatlon they ore beginning to produce 
apply directly to the clinical research problem of understanding what is *WonQ" with muscle 
and Its nerve control In such rehabilltatlon-reltvant pioblems as ipa^lclfy. it Is from this intormg- 
tlon that a rational means of pfeventing, curing or controlling spasticity can toe achieved. 

216 Electromyographic and Cystometrograptiic Study of 
Human Bladder 

PrlrtQlp^l Investigator: P. Kaplani M.0« 

itcrtyi: Completed 

Dates; March 1975HMarah 1977 

Cost: Ainual I ProfTOted Total $i242S 

RT Annyal I RT % of Annual Totel 

Annual Reporl Reference: ^10» Page 36, R47 

OBJECTIVES: To dete^ln© whether electromyography of the human urinary bladder provides useftjl 
diagnostic and function monitoring Infoffnation in the spinal cord injured patient 
The specific objectives dr© to dttefmlne If ther© Is a quantltativ© relationship between bladder 
pressure, volume and ©lectrical activity and whether this relationship Is unique (diagnostic) In 
neurogenic and spastic blodden following spinal cord injury; to evaluate the effect of otropin© 
and urecholine on the bladder EMS, 
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METHODOLOSY: W© hove reco^ad and measured the electrical activity of th© hLtfiian detrusor muscle 
during filling and emptying and hiave noted tti© rhythmlcity of the potentials. W© obien^^sd th© 
nnean j^tantlal duration of ttit weaves as well as the onnplltude. At the sametlme, w© megiurtdthe 
changes In bladder pressure using Qyitometric methodi. What w© hovfe intended to show Is a 
correlation of abnomnalltlei In cystometrlc measurements and abnormailtlei In the ©lec- 
trophysbloglcal activity of th© detnjK^r muscle. 

Forty-flva spinal cord Injured pattlanti with upper and lower motor Involvement of the bladdir and 
five control patients hove been itudl^. In addition, some patients were followed witli serial 
nneaiuremenfe These procedurts started within a short time after the spinal cord Inju^ and were 
reflated as clinically Indicated. 

FINDINGS TO DATE: Dots analysis ©f th# projeof f© dote reveals the following: 

Bladder electromyography hai revealed dlitlnct potterni for the various abnormal sub-groups 
which are separate and distinct from the control data. For patients with lower motor neuron 
bloddeis and abr»©nt bul^cavemoils (BC) or anal-cutaneous (AC) reflex little bladder EMG 
activity could b© found. For pctlenh with a positive bulbocavefnosis reflex [BC+) but with cyi- 
tometric evaluation compatible with a lower motor neuron bladder, dTCreased bladder eteclrl- 
cal activity was noted. However, the activity was more than the first group. For patients wHh a 
positive bulbocavemoiis reflex and a cytometric evalurtlpn showing a pattern of upper mot©r 
neuron fyrpe bladder, increased bladder electric activity was notedrin patients with paralyzed 
bladders, whether they were upper or lower motor neuron bladdere, o decrease In the eleotflcal 
potential duration was noted, 

In addition to these static characteristics the dynamic cytometric evaluation showed that as the 
pressure and volume Increased the frequency and amplitude of the electric potentials Incrtased 
and th© duration decreased in hypertonic biaddem. However, In hypotonic and lower nriotor 
neuron bladden the reduction In electrical actlvi^ was such that significant statistical correlations 
were not noted. 

The electric potsntlQls were unchanged with changes of poiltlon of the electrode; likewise, when 
On© or two electrodes were Implanfed. 

Atropine reduced but did not abolish electric potentials In upper motor neuron bladder. 
Urechollne increased electric potentials In lower motor neuron bladders whether those bladders 
were BC^ or BC— . The electric potentials are thus probably produced by th© smooth nnusci© ' 
cells of the bladder wall. 

APPLICABILrry: Uflnary bladder problems of InfTOtlon, stone formation, obstruction and hypefflexla or© 
common and costly deterrants In rehabilltatioh of th© spinal cord Injured person. Many of these 
can be prevented or reduced by careful assessnnent of bladder function and coffect monage- 
rnent. Bladder EMS Is a new sensitive and quantitative measure of neurogenic bladder type. 

Jobs of spinal cord Injured are Intenupted ail too frequefitly by the urinary tract problenns In- 
dicated above and death occun In at leait 10% of thes© patients because of urinary tract 
infection and renal failure. 



217 The Rola of Neurotranimitters in Spasticity Genesis: 
Response to Resarpihd and Nialamide 

PrlneipQl Inv^itlgaton V. Sahgal, M JD. 

Sfofuft Complafed 

DerteSi April i9764Ammh 1978 

CO^ ^nuql $20 J04 ProjeotM Total ISa,79l 

m Annual RT % of Annual Total 69% 

Mnual RspoH Reference: #10, Page Sd, R4IA 

OBJECTIVES: The objeotlves of this study have been to crttlcaliy review the literature In reference to this 
subject and to present new data concerning the alteration of neurotraninnltters following ^inol 
cord Injury and relation of these changes to onset of spc^lcIV In experimental anlmoli. 

METHODOLOGy; Twwity white fats were employed In ttie present itudy. All experimental anlmoli were 
anesthetized with ,1%15 ml of NembutaL In 16 rati, a laminectomy was performed at the level of th© 
upper thoracic (1-6) level and the spinal cord was transected. Eight rats sen/ed as controls. The 
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animals wer© killed 1, 3. 5 and fl dayi after transection by means of Intraoardlaa punctur© to 
©llmlnot© ©xt#niiv© bleeding Into tti© iplnai cord. Pails of the cervioal* thoracic, and lumbar iplnal 
cord were rtmoved and froien In l^pentan© cooled with liquid nitrogen at TIssuss were 

then transferred to a Vir TIs Freeze Drydr (Model 10-800) and dried for three days at temperoturei of 
^ 60^C and a vacuum of 5-10 m jcroni. Tl^ues were treated with formaidehyde vapor for two houri 
at 65% humidity and then Infiltrated with paraffin for 20 minutts In a vacuum oven at 30 pounds of 
presiure. The blocks were embedded In paraffin, stored In darlcness, deslccdted and sectioned (8 
to lOu). Seottons were mounted for fluorticence microscopy and were viewed with the Zeiss 
Ph.>lo-microscQpe IL Slides were made using High Speed Ektachrome film. 
Sections erf ^ervlcaL thoracic, and lumbar spinal cord were mad© of all rati and stained for 
chollneiterd^ activity according to the mettiod of Koelle and FrIedsrwQil. Nisil, Luxol Fast Blue 
and H&E stains were also made on all sections to ascertain th# geniral morphologlcdt integrity. 
All animals were neurol^lcally evaluated eve^ 24 houi^. A sensor examination using pin-prick 
was used to ascerfaln the level of the lesion. The state of flaccjdity or spastjclty following transection 
was ©valuottd by ob^rvatlon of the rat'i gait or spontaneous movennent by passive motion of the 
extremities to monltortone and riglditv*, and by eilclting monosynoptlc and polysynaptic reflexes. 

FINDINGS TO DATE: In the present sttKiy, In the nomioi spinal cord of rot catecholamine f iuorescence was 
observed In the anterior and lateral funlcwU of the white matter throughout the spinal cord. In the 
gray matter highest accumuiation of fluoren^ent f Iben was setn in the jntermedioiateral oolumn of 
the thoracic cord. At other levels* that Is cendcal and lumbar* maxinnal fluorescence was seen In 
the intemunoiai regions while In the ventral horn ceils both green and yellow fluoreicence was 
observed. This fiuorescence was most pronrrlnent In the cervical and lumbar regions. Very little 
fiuortscence was observed In the posterior gray lone. 

Our results show that after complete trdniectlon of the thoracic cord the rat for the first 24 hou^ is In 
a state of spinal shoclc as evidenced by flaccid paraiysli and lost of all sensations* This stage is 
followed 3 days later by a ^og© of flexor recoyery manifested Initially by mo^ reflex and later on 
by laterallzed withdrawal After two weeks the animal behaves lil<© a typical spinal animal 
itnowing spasticity, placement reactions, skeletal deformities* and automatic bowel and bladder 
function, 

Corrtsponding to the above clinical state 24 hours after transeetlon, there was friai1<ed increase In 
fiuorescence at lesion level (absent on saline perfusion) while below the ievei of the lesion the 
distribution remained normal The cholinest©rgse distribution pattern showed a decrease In the 
activity of this eniyme at the level of the leslOPiiand normdi potter belo^v. This indicates that the 
stogi of spinal shock might b# related to this markediftoroase In ooteohoiamines p^^ibly blood 
element derived^ 

With the passage of time, (72 hours) below the lesion the catecholamine fluer^satnoe begins f o 
^eor^ast and spasticity begins to set In. As time passes, up to three weeks in our studies the 
coteoholamlne fiuorescence virtually disappears and the animal cllnlcQiiy shows evidence of 
spastic paralysis. Choilnesteraie activity, however, showed a decrease only at the level of the 
lesion where a promlhiint gibbus was observed; while below the level o1\tm lesion the distribution 
was normoK 

The decrease In catecholamine fluorescence over a period of time after spinal cord transection 
has been previously observed by Corisson et al (1963J gnd our ctosen/otbns coiTespohd to theiis. 
Conreiatlng the clinical neurologfcal profile of the dninhal with the catscholamine distribution and 
cholineiterase activity indicates that g monoamine and quarternory amine Interaction Is Impor- 
tant for noffnai motor function. Our study suggeste that a decrease of catecholamine in the 
presence of normal chiollnergic activity might form the pharmacologic basis for spasticity after 
spinal transection. 

APPUCABILFiV: The utilliatlon of research results will involve physicians and scientists In medical and 
comprehensive rehabilitation medicine center. The Impact of the utilliatlon of thedotawlli be 
that the foundation has bmn broadened In undemanding the relationihip of neurotransnnilteis 
and spasticity; adding these Informgtlonal building blocks will oliow research decisions to be 
made about cause and development of effective agents to prevent or control spasticity in the 
rehabllitotion letting. 

218 Vocstlonal Follow-Up of the Ph^leally Restored Unemployed 

Principal Irrasflgafori tekdias, MA. 
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OBJECTIVES: Th© purpose of frill project Is to conflrrn fe^lbllify, demon^rot© preliminary outcome and 
provide operating proctdures for Increasing vocational placement of tfi© itverely dliabled 
phy«la@i|y r#itar#4 who or© unemployed (PI^U), by us© of a planned vocational follow-up 
program. The specffic objedtlvsi are to: 

1. Identic who the PRU are, 

2. Sel©^ a cohort of PRU with highest pfobabllfty of vocational placement and describe the 
criteria for selection. 

3. Provide a comprehenilv© vocational sen/lce program to the cohort, directed at paid job 
placement; de^ribe that program, Including cost of service and potantlal sources of pay- 
ment. 

A Determine success of ttie placement effoit. 

5. Detennin© the expected Im^ct of a plorined VMationa! follow-up program on PRU served by 
an average comprehenslvs m©dica! rehabilitation center 

6. Describe the key procedural tteps. time frame and problems to be anticipated In q model PRU 
vocational follow-up program. 

METHODOLOGy: i\m project was txecyted in ten intefloel<lng phK^s^ ^epsMnsliting of the following unfte 

1. Fapuiotldn Identlflosfldn 

2. Seimple Saie^tlQn and Ttldphans Inttrvlewlng 

4. ^umM^mmlm Oonnplttleii mmd Analysis 

5. Client ieiectlon and Infendew ^ Thii phai©^ conslsti irf vocational coun^iing, Identifying 
(through a newly developed Job Potential R&adlne^ ScaFe-JPRS) client groups most appro- 
priat© for th© vocational rehabilitation programs. It was compos#d of 1 3 subjects considered 
most QppropriQte for vocational counseling, wo^ ©valuation and placement Seven subjecti 
were selected for placement into th© vocational evaluation progranri. 

6. Wofto iv€luat!tpn 

7. Plaie«itfient 

3. MonltoHlig and Saele ^evi«ien 

9. ivaluaff<^n 

10. Dltseminattoi^ 

FINDINSS TO DATE: 

1 . Th© n©wly developed Job Potential l^eadineM Scale (JPRS) consisting of five indicators (Transpor- 
tation, Medical Status, Motivation, Self-lmag© and General Employabilify)was found to be valid 
(pi ,001 ) when correloted with known vocational Dutcomes and ranks by VR couns©IOfs. '*Predic- 
tlv©*' power of the scale based on r©trospwt!va analv^li was high: 98 percent of employed 
individuals scored greater than 195 (1 standard delation abov© the mean) and 82\p©rc©nt of 
unempi^ed scored below the cut-^ff poini 

Based on these very encpuraging prellmlnafy flndlngi an improved ^oleand prospectfv© vali- 
dation will be undertaken In a deflriltive proposed pfojeot (PR-42B). 

2. Seven of th Irteen phyilcaliy restoied unemployed who nnet the criteria for "llkeiy to succeed" i n job 
placement were pr^ssi^ through th© vocational counseling, work evaluation and job place- 
ment pf^ram (22 dgyu 1 32 houm). Six of the seven clltnte completed the program. Five of the six 
(83 ^rcent) \mm placed, In college or paid Jobs at eight months follow-up. Th© demonstration 
sample consisted of three ^rapleglcs, one quadrtpl^ic, on© right hemiplegic and on© p©non 
with multiple sclerosis. 

3. The fteqtjent problem Iriteffering wifri job pfepcratlon and ploOTment was loek at transportation 

4. A s^ematlc, routine follow-up program will fQCllitote tmployment of the physically restored 
unemployed. 

APPLICABILnY; The procedure studied and demonstrated In this project Is cleoriyand directly relate 
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to maxlmfiing th© ffsquenoy and speed of vecatlonai placement of the severely physically 
dliabled by ini©0'atlng the vocatiWTOl tollaw-up proctdu'© Into th© comprihinslve medlcdl 
rehabllftatlen process. 

It Is antlclpoted thort th© physically feitofed unemployed meatfng, follow-up VDC^ional itMc© 
selection cflteriQ will be eligible for ^ote-fi^eral VR lefvicei and v^ll'l. In foot, b© a lowrce of Gllents 
for the VR program, 

Policy chOTige Impllcottoni Iriclud© juitlflaotlon for third party paymar\t of follow-up voccrtlondl 
services as an Integral component of compreheniive medical rthablHtatlon. Of ipeclflc Impor- 
tone© Is th© TOHcept of need for ©arly post discharge cQntlnuallon of vocational ^rvlces and the 
support and payment for those service by thFrd ^rtles, 



219 Rahabllltaflon Functional Gain Per Unit Cost 

Prlncipcil Invegtlgotor; S. Harai^lw, PhD. 

Status: Completad 

Dates: ^rfl if 77^Qreh 1976 

Coit: Annual M04Af Pr^e^^ Total $20435 

RT AnnuQl 9^M7 Wtikmi Annucii Totol 71% 

Annudl Report Reference: ^iO Page 153, R^2 

OBJECTIVES: 

1, To Identify potentlgl costs of rehabilitation by level of adrriisilon fynetronal Impairment, 

2. To identify ©jctent of functtonal Impfovenrient and cost aocording to types ©f service provided 
duirlng eompreheriilve nnedloal rehabilitation. 

lyiETHODOLOGY: Two-hundred and thlfty-one phyilcalty disabidd ^Inal oofd Injgred (SCI) and cerebr*^ 
vosculor aceident (CVA) patients were derived from 10 compfehensh^ medloQl rehabllltaWon 
centers (CMliC) in the United States, A tfieoretical c^-funotlon Indiootc^ was developed using 
the terthel Index measure of self-car© and mobility, ^»nstlcal assuimptibni were then felted 
with a large data set at 302 tight and left hemipleglcl and 271 trayrnalttealK^ lniured paraplegics 
and quQdripfeglcs ffom one CMRC Theco^ and funottonal gclr^ tactorB were txpanded to 
include more refin^ ^rvlc© variables (m g., physical ftarapy costi, gcrin^ln mobility). From these 
Barthel-Unlf cos^ (cost of sen/lce divided ^ change In toithel Score)^ or **IUC". v^r© CQlculoted 
□nd plotted according to fMnctional level. ^ adml^ion or pefcentag© ©f maximum posilble 
functional Improvement ochleved, 

FINDINGS TO DAT& The principle findings gre: 

1 , Th© cost per unit increase in ftjnatlon df hemiplagic an^ spinal cord Injursd ^tlents ii four to eight 
tiffies higher wtien 0 to 25 percent of ma^clmunn functional lnnprov©nT©n1 Is achieved, compofed 
to when 51 to 100 percent Is achieved. When pfotted, a characteristic backward ''J" shaped cur^e 
reiulti. This mecins efflalen^ of rehoMtatlng low function aehlevers Is wry low. Gertoin qyddrl- 
pieglcs arKi rfght hemipleglcs are ^rtlculariy Inefficient candidates for rehabilitation. 

2. Patients with Barthel admission ^ores of about 20 to 60 are more efflcSent rehabintotlon randl- 
dotes than those Vkdth soQres of 1 -20 or 61 -1 00. In general, ciuadripleglcs and right hem fpleglcs are 
the l8^ efficient candWifrigs* 

APPLICABrilTV: The flndlr^i of this study may be oonildered )h Mum patient screening f^r adml^Ion to 
the Rehobtlltation Inititute of Chicago and ottier comprehensive medlcai fehabllrtatlon 
hospitals. Aj moft data accumulate In theREHABlSdoto base, rroe r^rTed decision rtiodels 
car\ be developed to identtfy the potential fovofable end unto^orable o^-benefft of rehablli- 
tor Ing a patient with a g^n ^t of charocterlstlci, e.g,, 32=year»old popapl^lc, complete leiton, 
male with eighth grade e^uccrtlon venus right hemlpJegfe CVA, SZ-year^old ferrule with a 
college degree. Usfr^ such tdctbrs mc^ provide more pneote ^feriaterscreenlrig patients with 
the best potential for rehobilitotlon. More efflclent altfmatfv©! than comprehenilve inpatient 
rehabilitation rnciy be necessary for some (e.g.* elected servlcei at home or even out^ttent 
sen/ices.). 
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220 The Natural Hlsfoiy of Deep-Vain Thrombot it In fhe 
Spinal Cora Injured 

PrlTOlpQl InveitlgcitoT: J. Yaa, MD,, Ph^. 

Status; Completed 

Dates! October If Fdgune m? 

Cost: Annugl I Projdeted Total 113475 

RT Annual I m%oi Annual Totol 

Annual Rep^tt Referene#i #10, Page 167, R-63 

OBJiCTIVES' 

Deilnecjft the natural hlsfo^ of acute deep-vein trornbosii In cord injure patients. Particular 
attentton wilt be paid tor tinn© of onset from time of injufy, pcftient's age, m%, level of Injury, 
completene^ of Injury, muscle tonus of onset of thromboils, etiology of Injury, associated major 
Injuria and operations, and m^loal Illness ttiat might predispose to ttiromboili (e.g., congest Ive 
heart fallurt or hlstofy of wnous insufficiency). 

OompoTB deep-vein ttirombosls incldenc© using these simultaneous assessment techniques: 
cllniacii tvalluation, Doppler venous flow studies. Impedance plethysmography (IPG)* and 
radioactive I fibrinogen scanning and venography (contrast or Isotoplc), If mdlcared. Deter- 
mine the frequency of camplicatlons of venous thrombosli such as fatal and non-tatai pulmonary 
eniboIlsfTi. 

METHODOLOSy : Each patient murt have spinal cord damage and must have no significant trauma to the 
lower ©)dfamlti©i or pelvli that would make th© aMeisment techniques physically or technically 
Infeasible. 

Each partiarTt will be ©xcimlned u^n admission and the pertinent historical and physical flr^dings 
noted. Each potient will receive a battery of tests within 24 hours after adml^laii 1) clinical 
assessrnent for deep= various thrombosis, 2) Dopplervenous flow itudlei(Ya© and Bergen. 1974), 3) 
Impedanceiplethysmography ( Voo, et al, 1974), and 4) I flbrlnogen scanning (Todd, at ai, 1976). 
The nan-hvoslv© tests (IP© and Doppler) will be provided by the Blcod Flaw Laboratory (NIVlHi 
while tti© fibrinogen uptalc© test will be don© by the Nuclear Medicine Department (NMH). 
These tesfs wlli be repeated each day of the study* until either the portient develops evidence of 
de©|>v©nous thronnloosis or he has had two negative loannlng periods. (If the first scanning period, 
7-10 days, shows no evidence of thrombi, the patient will be re-Injected and studied for a second 
period). If offier two soanning periods (14-20 days), the patient has not devaioped venous throm- 
bosis, h© will be dlscontinusd from the study. If the Doppler or IPG am positive and the scan is 
negative, the potient may h^e a phlebogram for canflimatlon of the diagnosis (at the dlicretlon 
of the Qttindfng physician], All positive resulte will b© relayed to the attending physician and the 
decision fortfiotment will be his. 

FINDINSS TO DATE: Af^glysli of the results of the study. In which 1 2 patients were Included, demonstrated! 
the faibwing: 

1. One patient died of cardiac arrest six days after Injury; the contributing cause of death. If any, 
was unknown. 

2. Venous thtfomb^^ii was detected by 1 2SI-fibrinogen scan In nine of eleven patients (82 percent). 
The Impedonce plathysmograph detected venous thrombosis In six patients (54 p©fcent|, while 
the Doppler technique found abnormal venous flow In only three patients (27 pereenf). Clinical 
examlncitlon at the bedside by num% and physicians revealed d©ef>VQln thrombosis In no 
(0 pmtomi) patients. 

3. Venography as the d©flnltl\/e test for venous thrombosis was umd In only five patiernits. All five 
patient ( 1 00 percent) had venous thrombosis dMunnented by venography; all five patients ( 1 0O 
percent) had p^ltlv© 1 25hflbrlnogen scans; three of five (60 percent) had positK^e Ifehvo of five 
(40 percei^t) had positive Doppler response; none of the five had clinical sigm/synriptoms of 
thromb^la 

4. On theboils of' 12fiWbrinog©nacaa thefli^talgm of cteepNveIn thrombosis In the Itgoc^t^fed friree 
dav^ p^t-injupy, In one parflent evidence of thronnlwsls was found 20 days and In another 32 days 
post-lnjuiy, Th® av&^g© time of onmi of '^thrombosis" In this imal! sample was9.6 da^ post-injury* 
as detected by 12ST-fjbrlnQgen scan. In the five patient with positive venograms the nnecn 
duration poit-lnjuiy was 8.6 doy^. In the same fl^ patients, 1 251-flbrinogen b^ame positive at 72 
do^ Ttiese data on mwn on^t time must be considered only tentative because of the small 
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principle, 

APPLICABILITY: ^epNveln thrornbosls of the legs occuri rather frequently during the first three months 
following spinal cord Injurv*' more often than had been apparent. When a piece of this throm- 
bosis breaki off, it lodoei In the lung, blocking an arteryand leading to lung tlnuedannageand 
occailonaify death. When deep-vein thrombosis occurs during rehabilitation It stops rehabilh 
tot Ion until tha threat Is well under control, often a period of weeks. We are attempting to under- 
stand when and how this thromtosis ^curs i© ttiat it can be prevented. 

On the basis of this pilot study, RSA has ftjnded through non-RT center fundi C13-P-691 11/6) a 
three-year study entitled "The Study and Treatment of Deep-Vein Thrombosis in the Spinal Cord 
Injured " The definitive raiearch project product li exp^ted to be a reliable and valid natural 
hlston^ description of deep-vein thrombosis In the fiiit 30 days after spinal cord Injury as well as 
rationaj planter early detieGtlon and/or prevention of deep-voin thrombosis on the ibasisofth© 
naturgi history and several new alternative methods of Intervention, 



221 Conceptual Model of Ptanning and Evaluation of 
Rehabilitation Sen^lces 

Principal Invasflgoton S. Horo^mlw, Ph.D. 

Stafui; Continuing 

Dot^i: Auguit i97S^Aygust 1976 

Com Annual I3M13 FraJ#cfed Total $77421 

RT Annuol $29401 RT % at Annual Total 81% 

Annual topoH R#fer#noe: #10i Page R4f 

OBJECTIVES.' 

1. Ta develop and reflna □ theoretloal model that Incorporates the parameters of time scale, life 
ftjnctlon scale,' Qgenti involved In the process of rehabilitation, disability conditions. 

2. Deyelop a set of standardized scales and/or IndicotorB measuring relevant life functloni (e.g. 
moblll^, self care, wori< adjustment) to measure char^gei that occur during the p^cess of rehabili- 
tation, 

3. Develop a oomputer based ilmulotfon system that would Incorporate the various componenis of 
the model to test and evaluate Its practicality. 

4. Based on the conceptual model and \k sImuWIon system by connpirfer a nnodel for planning* 
manaoement and evaluc^lon of rehabilitative services would be built and machine generated 
oajh and life function Indlccrtors would b# develops to serve as aids In the planning* delivery and 
evaluation of rehabilitation service. 

5. Develop and maintain a oomputer accessible standardiied data base on four disability groups 
that will provide the "real worid*' base for the model as well as serve various empirical Inveatlgtc- 
tlons, 

6. Based on normative Information, modes of rehabilitation derived ftom the model would be 
presented. Data base analysis and evaluation of the rehabilitative process from a cost beneflt and 
cost effectiveness modes would be made and attemotlve modes of rehabilitation would bt 
presented. 

METHODOLOSV: The individual project com^nents follow. 
L Structurfhg of the theory 
Z fvtodificotlon of life functto scales. 
3* ErtiplrlCQl data collection. 

4. Data Normallzcrtlon. 

5. Development of proto^pt slmuloilon modal (trajectory and poronneters). 

6. Development of tour disablilty comparisons mode! (trajectory and disabilities). 

7. Development of a rehabilitation agency and activities ilmulatlon model (trajwtory X disability X 
agente^agenci^). 

8. Development of on Integrated lyitems approach. 

FINDINSS TO DATE: Work In the current rspo^tJng ^riod was in the afBQB of model structuring, life scale 
rnodlflcation, data collectilon, ^to fl^ormalliation and simulation model structuring. 
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To dote, coding of over 3,000 RIC patients has been made. Of these, 600 are QQiogorlied qi 
spinal cord injured (both paraplegic and quadriplegic), 1 are hemlpleglc, 1 SO dr© Identified 
as amputation and 1.150 are of varied disability cafegorles (e.g., non-traurnatic pcraplegla 
and qyqdriplegia, 300; cerebral pally, 70; cerebral traunna, 90), 

In addition to the core 183 REHABIS variables collected on all lubjects, study specific factors 
concerned with patient vocational, psychological, and recreational adjustment are being 
monitored on a patient sampling for both the rehabilitation phase and pcst^ischargt; these 
Include such Instruments os MMPL WAIS. Bender, on over 1,000 patients. 

The scaling apprcx3Ch by r^eans of multiple regression analysis was utilized in exploring factors 
that could be predictive of succeiiful vocational rehabilitation. The JPRS (Job Potential Readi- 
ness Scale) combined piychol^lcal, motlvationaL and environmental factors, In a scaled 
subset, to isolate the variables that were statistically different between those who w©re unem- 
ployed versus ©mployed, 

A paper, titled 'The Predictive Validity of Certain ADL Items as They Relate to Occupational 
Therapy Service In comprahenslve Medical Rehabilitation'*, was pre^nted at the Notional 
Occupational Therapy Conference. Analv^ls Indicated that two specific ADL Items could be 
isolated at patient entry to the rehabilitation phase that would be predictivs of overall function- 
al gqin; they related to fine and gross motor controL 

Treotment delay related to functional outcome for hemipleglcs was the lubject of another 
paper presented at the National Occupational Therapy Conference. This paper prasented the 
specific hypothesis test that hemlplegic ^tients with shorter treatment d#laya (duration 
behA/een onset of hemiplegia and Initiation of a rehabilitation program) will achieve greater 
gains in the areoi of leif-care and upper extremity function than individuals admitted to re- 
habilitation after a longer period has elaps^ since the time of injury, A sample of 444 right and 
left hemlplegic patients with delays of 1-30 days, 31-60 days, 61-90 days, and greoter than 90 
days were used In this itudy. The dependent variables were the amount of functional improve- 
ment from admlssloh to discharge and the actual discharge level function as measunid by 
the Barthel Index, and several other functions. A statlstlcaily significant effect was found con- 
firming the posed hypothesis. 

The function model, relating on Individual patlenf s performance over time, undery/ent further 
restructuring In terms of classifying both the quantltativ© and qualitative factors that comprise 
measures of rehabilitation prccess and outcome. A computerized outputting model, utilizing 
actual case data, was used to generate a graphic representation of function of patient profile. 
The profl le v^^s used across part of the functional Vfectom to describe the progress of the patient 
over time from admission to discharge to follow-up. 

Further conceptuailzlng dealing with the evaluative usage of the model was presented at the 
Notional Occupational Therapy Conference This paper deals with the use of the model to 
evaluate rehabilitation process and the evaluation of rehabilitation effectiveness. By means of 
the moders normative structure across the components of performance, effort, efficiency, 
adequacy, many vari^ observations, received through an estabilshed data collection system, 
can be receded Into more concise forms. Circular graph proflles con be generated to compare 
various aspects (vTOtor ^ttems) of "Effectiveness Criteria" concerning one Individual one 
group, or various groups of Individuals. 

In addition, a prellmina^ analysis of current and long-range costs end long-range benefits of 
comprehensive rehabilitation was completed. The onalyiis was done for troumatlcally Injured 
parapl^lcs and quadriplegics and, within both groups, for men and women separately. The 
results indicated that a return of about two dollars con be expected from each dollar sp^nt on 
'*comprehenslTO" treatment compared alternative "average" treatment based on physical 
and occupational therapy in the general hospltaL 

A similar cost benefit comparison was undertaken for focal cerebral patients. Preliminary results 
show that re-employment and self-care benefits realized produce a much smaller present 
benefit differential for comprehensive core even before their tabulation over the life span. One 
appaieht concluiion is that focal cerebral comprehensive rehabilitation candidates n^d to 
be carefully selected. 

Models for evaiuatlon of medical rehabilitation hove not been developed to the point where 
cost of choice of rehabilitation modality can be asse^ed. IncrTOslngly the choice Is really when 
and how much to augment the basic therapies v/ith supportive procedures, such as psycho- 
logical and social work counseiing, and In-house vocationai rehabilitation. With this fact In 
mind, a system of tv^o term equations has ^^n deveioped to permit finding th© difference In 
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inputs and outputs on each parannetsr Central benefits considered are costs avoided tor 
rehoipitQiiiatlon, lelf-care costs avoided, and Increased earning power. Th© model aflows th© 
©xpression of ©cich benefit on a discounted bails In terms of relevant outcome units, as wel I as 
cost units. This will i^rmlt cost-effectlvenisscomporiions be^een benefits and thi© calculation 
of non-priced output trad^ffs within ihm model on a presant valu^ basis. 

The itructuring of a total system rmodel underwent conilderable development over th© past 
three yean. The ultimate goal Is to enter a patient's demographic and psychosocial character- 
istics and, by means of a simulation model, Information pertaining to outcome cost and func- 
tional status would be generated. 



Facility Mdngemeni The demand, for cost efficient operations requires management structures 
where alternate declilons have o best fit In a given budget. A theoretical »Mce model ground- 
ed by an empirical data base and designed for machine ilmulQtion would facilitate manage- 
ment of rehabilitation systemi. 

Tedchlng. From the standpoint of teactiing rehabilitation sclenco, a theoretical mc^el of 
rehabilitation Is ne^ed to facilltat© conceptualization of the fehabilitatlve proceis and to 
Iliustrate and Interrelate such concepts as: prevention, trauma, rehabilitation, hobilltatlon. 
exceptionality and process monitoring, recovery curves, trauma and decreased efficiency 
curves, functional efficiency profiles, systemic Interrelationihips and normalizations of curvei for 
handicapped and non»handicapp©d populatloni. 

R#i©arch. On the boils of the theoretical m^ei, programmatic research could be conducted 
more efficiently because model simulation would be based on theoretically and empirically 
derived envlfonmental Inputs, empirical grounding and heuristics. By means of this model o set 
of recovery rates with alternate reholbiltatrve environments, different disability groups and 
different agents operating on th© disabilities could be simuloted and compared with practice 
In the *'reai world" environment for more ©ffectiv© research problem solving, 

Pcrtlent'^llent manogement. In patlent^client management environment (e.g., physical 
theropy, rehabilltQtlon counseling), knowing the types of differential probabilities of success for 
given individuals, disablilties, and rehabllltatln methods wciuld facilitate the selection of alter- 
natives providing the most successfui outcorriei. 



222 Prevdntion of Urinary Tract Infection in Spinal Cord Injury 



OBJECTIVES: This project Is divided Into two major objectives: 

A. iyaluaHon of tti« dynomio moahanltiD af fhm bladder agolnst InftaMdn. 

D^vtlapmcnt mn^ mymlu^M of d»vle»s whl#h bladder Infeotion prevention 

end/or incinagvmtnt. 

IMETHODOLOSY: 

A, Evaluation of dynamic defense mechanlsnn of bladder against Infection, Confirm CURDT fomnulo 
in vivo in spinal cofd Injured subjects with neurogenic bladder. 

1. Measgrement of porf-cortherlzatlon residual urine volume, 

2. Evgludtlon of bacterial doubling time In biaddtr. Determine effect on bacterial doubling time 
of anti-bacterial agents. 

B. Development and evaluation of devices which facilltcrte bladder Infection prevention and/or 
management 



APPLICABILITV: 



Principal Inv^sflgator: 



Conflnulng 

April if;e-teptonnber 1973 

^nuai Me,997 
RT Annual li§«47f 

#10, tag® 121, 



ttotUS: 
Cost: 



Frofected Total $35^10 
m % of Annual Total %2% 



Annual Report References 
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1. Clinical evaluation of l?IC cathefef kit. 

2. Dev©!^ and ©valuqt© horn© monltaring system for bacterluria, 

3. Develop and svaluot© home cotfiettr sterillzartion prooedur©. 

FINDINGS TO DATE: 

MMsur©ni@nt of posf^athoteriistlon reiidual urine volum© and Its rtlatlon f© #3d©nt of 
boeterlurla. It was discovered that It was unnecessafv to carry out this test procedure becau^ 
small volumes (less than 10 cc) do not ilgnlflcantly contribute to maintaining boctaria In the 
urine. Becau^ th© expected residual urin© volunn© following cath#t©riiatlon It Ian than 10 oc 
(normal Indivlduari voiding residual Is less than 1 cc), with a bladder oaf^olty of 30O cc the 
dilution ration (bladder capaclt/dlvldad by raslduol urine) is much grwterthan30tlTOS. From 
the RIC Bladder Graph the Safe Emptying Interval then wuld be lonQtr than th© tin© period 
between Intermittent catheterizations. Thus iterile urine can be achieved or nfiaintalned when 
the pati©nt Is on a q4h Intermittent catheterization program, despite a residua! of 10 cc or less. 

In vivo bammi doubling time. The bocterlal doubling time Is on© of the major factors that 
affects the Safe Emptylrig intervQl and hence the ability to clearth© urine of bacteria The actual 
doubling time In vivo depends on the fypB of organism, the gse of anthbacterlal agints and the 
residual urine N^lume (which, if large, reducei the chance of suppre^lon of bacteiiai growth by 
contact with the bladder mucosa). The In vivo doubling time of th© common organisms (e g 
E. CqIL Pseudomonai, Klebsiella, etc.) \% 35^6 minutes. 

Effect of InitllM entlH&Qcferlal agents m baettrlal doubling time, Bacaus© it li difficult to find 
patients with bacteriurlo on Intermittent catheterizatloa a m^Ifled method Is now being tested 
In the laboratory with the uie of a simulate bladder Both sterile urine and broth ere being 
tested as culture media. The problem of in vivo measurement of doubling time, with or without 
anti-bacterial ogen^, delayed completion of the project to Septembir 1^76. 

iveluQtlon of th© nm-m Cathettf Kit. InitiaL clinical evaluation of the RIOWu Catheter Kit 
compared to the conventional (Bard) kit has been completed In ten patients. 

Preiiminarv results Indicqte that the vast majority of the nuking staff And the (?IC-Wg Cctheter Kit 
more convenient and quicker to use than the conventional kit. Further, the nuking staff who 
observed patients during ^If-catheterl^ation feel that patients find the RiC-Wu eaiiar to use. 
Most of th© patients and nurses noticed the folli^ng advantages: la^ chanc© of contamlna' 
tion, portable, ocoesilbl© from the wheelchair, fewer steps and foster, easy taochlng and 
leamtng, ie^ professional time Involved, and less material nwded. 

Home eatti#t#r sferlliiatlon procedure. Various chemicals and a bQllIng t#ehniqu©forst©rllh 
zationof the Reusable Penrt^seCathetefwer© evaluated, ItwasfoundthatBetodine Is o reliable 
chemical for sterllliing the catheter and also for lubricating It Alternatives are available, such as 
and boiling in a pressure ec^ker, but then additional lubricant Is neadad. 

APPUCABILIT/i The possible pmcedure changes ttould be: 

a. Shift from use of current e^nslve and Inconvenient catheter mf to Itld Catheter Kit (The 
Illinois Tool wort<s has applied for a patent for the RIC-Wu Catheter Kit and has been maf\iGnr\ri 
It nationally since early In 1977.) i w^n mgrKermg 

b. Routine determination of bacterial doubling time and use of bladder emptying frequency chart In 
bladder management 

0. Brooder use (or non-use) of bladder additives to prolong bacterial doubling tim©. 

d. Method of teme sterllizcftlon of the IntermWent catheter. 

e. Method of home-dete^lnatlon of yrlrie sterility. 

223 Post Rehabilitation Probloms and Costs 

Prln^l^l invertlg^tori S. Hare^lw, m^. 

Stetw Continuing 

April i9774Aomh iP79 

Coifc ^nual Wi jOS Pr^«ot#€i Total |?f ^ 

IT Annual RT % of Annual Total 

Annual toport Reference: #10, tage 139^ 
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OBJECnvES: Th© overall purpose of this proj^t h tostudyiQVQr&ly disabled Individuals during the rehabili- 
tation post-discharg© period to defermint why some patienti are maintaining succesfful 
ddjustnryents whil© otheri require multiple hospital rMdnniisloni. The specific objectives are to: 

1. obtalri an acQUrat© knowledge (fyp« and rate) for each major disability of toliow-up stresses and 
compllcatloni In medicine, mobility, ^If-cara work Qdjustment and perfornnQnca Involvement 
with family and signrflcant others; 

2. Identify ways that patients have adjusted to problems arising post-discharge and identify tech- 
niqufi that can prevent complications and facilitate adjustment In other patients; 

3. compare th© needs, casts and recovery itages of th© disabled who have gone through rehabilH 
tatlon on first admittance and those of patients vvho hove had several readmissions. 

METHODOLOGV: Thesgbjectsfor this study will consist of 320 randomlyselectedRiC patients discharged 
in 1976, 1977 and 1978. Dichotomusciasilfication will be made in terms of patients who are first 
ddmlti and rMdmlts, regardltss of th© reason for readmiHance. Patients will be categorized 
undar the major categories of spinal cord Injured, focal cerebral and *'othef''. 

The Instruments for data collection are specially designed questionnaires to be administered 
through telephone and personal inteMem 

Initial patient functional performance data at adml^ion and at discharge will be taken from 
the RehablHtatlon Information System (REHABIS) for patients discharge In 1 976, 1977 and 1978. 
The information coniliti of demographic data, t/pe and e)d^ent of Impairment typeand extent 
of disability, type, amount and cost of aen/lces provided. REHABIS also has the capaci^ to input 
post-discharge follow-up data relevant to continuing handicapping conditions, vocational 
placement or extent of independent living and th© amount and cost of continuing services. 
Horn© visits are alio being made by r^orch staff In Ir^onc^ vvhera dcrta is not otfiefv^se available. 

FINDINGS TO DATE: Data from the initlai pre-discha^e Interview v/ith 101 ^tlenti have been entered 
into the computer. These data primarily measure th© patienf s pre-morbid set and give a picture 
of the factofs In the patlonf s life before the injury or illnois, as well as Infomratlon relating to their 
exp0fl©nces In rehabilitation and eKpectations tor future adjustnnent. 

The dota set from patients wai carrelated with th© Prognosis Indicator Instrument which was 
adminlatared to th© social vvork staff. Test rfr-test reliability of the prognosis instrunnent over a one 
and a half month period was coirefated at a (evef of .48 with o significance of .002. Some of the 
preliminary findings indicate that patients with high risk probability for planned readmlsslon 
tend to hove a low^r Income than low risk patients, that high risk patients are more often un- 
married than low risk patients and that high risk patients are less Involved In social and com- 
munity activities than low risk patients. This information will assist In the eventual development 
of a pet of predictor items from both ^tionts a nd social workeis which identify high risk patienti. 
Then improved techniques and more Intenitve monitoring can be established in order to 
prevent costly reodmisalona. 

APPLICABILriY: It Is anticipated that the close involvement of the RIC Social Work Department in the 
project vylll facilitate further dissemination and imptementation of programmatic changes into 
th© departmenf a service dolivery system. If service delivery modifications ar© implemented In an 
Operating system, a much more efficient model can then ^ devised. 

Policy change Implications include third-pafty payments of follow-up services as on intogroj 
component of comprehensive medical rehabilitation. Of specific relevance is the concept of 
opproprlate dlschafg© point and monitoring of ^lents post-discharge to estoUsh a preventive 
malnttnance linkage with those patients who are specifically identified as high risk. 
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OBJECTIVES: 

1 , To ©xamin© th© type and degrs© of patienf participation in thera^utic fecf^tlon actMtlQS and 
to dtveiop a scaled measure of this ^rticlpQtto 

2, To develop on Index of social adjustment wHoh will reflect patient functional pe^rmance In the 
phiyslcal and $^\q\ envirc>nrTOnt ronsl^f^ relevant to ttwapeutic recreation t^cpected outcorrm 

3» To deternnin© If there ar© Inter^relatbnstilps be^v^n type and frequency of partjclpation In thjera- 
peutic recreation activities and patlentfunctlonalperfofrnanc© during and following fehabilltallQn, 

4. To deternnin© thi© cost of rehabilitation Intervention In general and participation In thefopeutic 
recreation In articular and determine th© relartlonships between costs and adjustment outconm 

5, To identify formal thera^utic recreation follow-up procedgrei tor patients leaving the retiabllltatlon 
satting that will optimize social and recreational achievement by the disabled in th© community. 

iVlETHODOLOGy: 

lubjecfi: The sannple population for this two-year study will consist of 300 subjects who will all 
have been treated as first admission inpotitnts at RIC between 1976 and 1978 Jh© longitudinal 
sampling will consist of first Inpotltnt adrnlsiloni Intervlev^/ed beftveen Marchand July 1978 
A crois^^tlonal sample will include 1 60 lubjects who were first Inpatlenti at RIC in the years 
1975, 1976 and 1977. kv. y_ 

Procedure: fvluch of the clinical information Is aecesslbl© through l?EHABIS Ccomputer-bosed 
pottent information lystem) at RIC and th© therapeutic recreation participation files. Only minor 
retrieval of data sets will be necessary. 

Data Cellecllon Instruments: The data for this study will be gathered from four major sourcea^ 
(1) REHABIS (containing medical, physical psychosocial costing, vocational and ©conomic 
data). (2) Therapeutic Recreation records (type and frequency of patient participation), 
(3) Therapeutic Recreation Activity Scale (an Initrument to to developed during the coufie of 
the project that will provide process evaluation Information on therapeutic recreation partici- 
pation) and (4) Patient Interview ^rrris (collection of relevant psychoioc 
outcome information not contained in the three previous data aourcei), 

FINDINGS TO DATE: An Initial eKploratory study hoi already been completed (Horasymlw, ©t.al., 1977). 
The Intent of this explofatlon was to Idantify th© kinds of therapeutic recreation activities that 
physlcQfly disabled patients participated in and to quanfffy this ^rticipatfon. The study sample 
consisted of 50 Inpatients treated gt RIC between January 1976 and febmary 1977, Adata base 
was ©stobllahed that monitor©d such vorfabiti as Therapeutic Recreation pcrtlclpatlon, 
functional assessment and medical/diagnostic stat^ 

The Initial data analysis ^med to Indicate that participation In th© Therapeutic Recreation 
program tended to b© consistent In pattern throughout the study period ( 1 0 NVeeks). The degree 
of participation In "active'* recreative programs Incased progressively with the patlenfsgalns 
In functional abllitv, In-house activities wem marked by a steady Increase In recreational 
actlvitlei to about the mld^portlon of the study, at which time a plateau was reached. This 
preliminary eMpioration att©mpt©d to provide tetter unde^tandlng of the Therapeutic Recrea- 
tlon procesa It also demonatrated the feaslbill^ of Integrating and onoiyzing muiti=source data 
into a composite data base. 

At time of report, 40 longitudinal and 16 crost-sectlonal interviews had been completed. Data 
analysis will be reported subsequently, 

APPLICABILrfV: The Information generated from this study will be u^ principally In th© planning of 
recreation prsgrami In clinical rehabilitation settings. Community recfeation manager will also 
find a us© for this Infomnatlon In their pr^rams for the physically disabled. 

Policy Chang© Impllcatloni include thlrd-por^ poynnents for follow-up services as an integral 
component of comprehensive medical rehabilitation. 

aas Idiopathic Scoliosis: Structural ond Chemical Pathologyf 

IPflmfpal InvostlgQfor: Sahgal, M^, 

$Mus^ New 

Ociltfc October 1?7?4©pt#nnb©f ^97S 
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RT%of AnnuofTetal 



AnnusI Report Reference: 



OBJiCTIVES; To detefmin© and quantitate the structural and chemical characteristics of ^ra spinal 
muscles In patients with progressiv© Idiopathic scoliosis. 

METHODOLOGV: 

Subjecfir Twenty patients with pr^resiive Idiopafhlc scoliosis who have been selected for 
surgical correction of the ipln©\A^II be Investigated, Patients will be ejccimlned by the orthopaedic 
service with rega^ to the specific site and angi© of back cuA/ature; special attention will be 
paid to the status and symmetry of the axial and appendicular muiculatura Muscle strength 
will be graded on a seal© of 0-5, Patients with muscular dystrophy or suspected associated 
neurological disorders will be ©secluded. The fiist 20 patients selected for corrective surges and 
consenting to muscle biopsy will be studied. 

Muscle Biopsy: Muscle biopsy samples will be taken from the para spinal muscles of patients 
undergoing surgical correction of scoliosis at the following sites; 

1, Above the apex of the cufv©. Convex and concave aide. 

2, At the apex of the curve. Convex and concave side. 

3, Below the apex of the curve. Convex and concove side 

Muscle samples will be taken far from the tendinous origin of the muscles to ovoid misinterpre- 
tation due to normal changes at the myotedlnous Junction. 

Morphology: The muscle samples will be oriented tran^eisely and longitudinally. These speci- 
mens will then be froian In Isopentane chilled in liquid nltr^en, and 8-10 u serial sections cut In an 
International cryostat. The sections wHI be stained with hemotoxylln, eosia and modified gomori 
trichroma Sections will be viewed by two independent viewers 

Htstochemlstr^ Frozen sections will be treated for the following reactions according to the 
previously discusied tfchnlques (Sahagah etat, 1975, 1976, 1977): 

1 Myoflbrillary ATPuse - pH 9,4 and 44 

2. NADH diaphoras© 

3. PAS 

4. Sudan Black 

With the above reactions, Type I and Type II fibers will be recognized. 

Mdrphomefrlcs: The diameter of the fibers and histograms will be plotted according to the 
methods of Brook© and EngeL 1969, 

From this data, atrophy and hypertrophy factors will be calculated (Brooke Bl Dubowitz). 

itattstlcal Analysis and InterprefatlQn of Data: The changes In the fiber types and size at the 
apex, above and below, as weil as the concave and convene side of the scoliotic curve will be 
compared using standard statistical technlques<e.g,, Student **t" test), RDrech patient and the 
group OS a whole the '^control'' muscle will be considefed that s^clmen above the level of the 
scoliotic curva At this time a separate non'Scollotlc '"control" sample Is not being considered, 

RNDINGS TO DATE: As per the proposal, muscle specimens from 10 patients (9 females and 1 male) with 
Idiopathic scoliosis of greater than 46 degrees have thus far been exomined. Specimens were 
token from the convex and concave sides of the curve above, below, and at the apex of the 
scoliotic curve. Whenever possibi©, a proximal muscle (Gluteus maximus) was also examined. 
The muscle examined were the deep and superficial paraspinals. For the purposes of compar- 
tson, the specimens from above the curve were considered normal. 

Morphology The most consistent morphological finding was variation in fiber size at the level 
of the apex of the curve, more on the concave than the convex side. In f^o cases, evidence of 
structural abnormanty such as central nuclei, granular change, and hyalinlzatlon was seen. In 
both of the^ cases, the curvature was grater than 65 degrees. Fiber splitting was occasionally 
observed. Group atrophy was sIgniflMntly absent In all cases. 

Hlstoeheml^ry The most outitandinghistochemlcal finding was selective atrophy of both type 
Ho and b fibers (ATPas© action) wh Ich was maxlnnal at the apex of the curve with predominant 
change on the concave side. The percentage distribution of Type 1 and Type II fibers showed a 
decfTOS© in the number of Type II flbere at the apex of the curve oi compared to above and 
below the lesion. In one patient (the only male patient) there an Increase In Type 11 fibers at 
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the ap©x of the curve. Th© gluteus moxlmus and the trapezius muscle were normal (morpho- 
loglcolly and histochemlcQlly) In all of m©cas©s. Muscle spindles were observed In 10 ^©clmens 
repfeientlng at above, and below the apex of the curve on both sides. No morphoioglcal 
abnormality was observed In th© muicle spindles. The myoneural Junction could b© examined In 
three s^clmens and was mo^hojoglcally normaL 

In summary, In our patient population th© abnormal findings were ob^rved at the apax of the 
curve and consisted of selective Type 11 atrophy. 

APPLICABILir/: The utilization Impllcatlonof the findings of this study wlH be foraratlonol basis fordiagn^ls 
and ultimate clinical management of Idiopathic and perhaps ^ondary scoliosis. Th© principal 
Immediate us© will be for establishing the basis of the pathologic mechanism causing scoliosis. 
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CORE AREAS OF RESEARCH DISSEMINATION/TRAINING 



Work PQtenllsl of tho Retsrdod 

An ©xploratlon of the eapacltles for ©mployment of mentally retarded ^mons 
including ttios© not traditionally eligible for vocational rehabilitation servlcei. 



Oounsellng the Mdntally Retarded and Improving iervtee Delivery 

Centra! to thils cor© Is tlie role of the counielor In habilitating nnentally fetarded 
clients. It has been broadened to Includ© leieafch which ©vaiuotai rehab illtotlDn 
programs toward the end of Improving seivlce delivery. 



Researoh en the Speolal Needs of the Mtntslly Retarded 
with Multiple Handlodps 

Activities which include special studies of the blind retarded and deaf retarded. 



Delnrtlttrtlofiollidtlon and Qemmunlty Adjiistfiient of the Retarded 

Exploring key variables a^oclated with successful community adjuftment 
of the retarded and dealing with social iklll training, community crttltudes and 
communify based residential facilities. 
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PSOJieT T1TLBS BY FY im iTATUS 

COMMJnD ABSTiAOT NO. 

Deyaloping an Implrically-Based Training Program In Mental Retardation 

(J. D, Patiann, Ph.D,) V . , > 226 

Deiagatlon of Homemaking Responsibilities to the MentaHy Retarded in Three 

Environrflents (J. Coulter. Ed.DJ , , 227 

Effects Of Special Olynnpici Participation on Retarded Children. FamHies, and 

Community (A, IS/lartln. PhD.) , , _ . _ , ,228 

Extending RehabHltatlon SeMces to the Multiply Handicapped 

(A S. Mortla PhD.) ,229 

Technology Assessment; Human Rehabilitation Techniques [M. Ayoub* Ph=D j . » 230 

State Agency RehabHltatlon Counselor Functions and the Mentally Retarded 

(J. D. Parham, PhD.) 231 

Effects of Coriipetition and Social Facilitation on Job Performance of the Mentally 

Retarded p. L. Morris. MA.) 232 

Group Homes for the Mentally Retarded In the RehablNtation Process 

(C. K, SIgelman, PhD,) , , 233 

Factors Underlying Successful Adjustment of the Retarded Released from 

Institutions (N J. BelL Ph,D.) .234 

Process and Outcome In Cooperative School Pr^rams In Texas 

(C.K.Sigelman, PhDO ; .236 

A Study of Consumer Needs, Circumitances and Attitudes (C K, Slgelman. Ph.D.) 236 

Effects of Job inrtchment on Work Petermance of the Mentally Retarded 

(A.S, Martin, Ph.Dj 237 

Development of a Taxonomy of Asiembly Skills (R. W. Flexer, PhD.) 238 

Effects of Goal Setting Training on the Job Performance of the Mentally Retarded 

(R.W. Flexar, PhD.) , 239 

The Relatlonshilp Between Principals' Attitudes Toward ttie Retarded and 

Cooperative School Programs and Selected Program Factors (T Smith, Ed.D.) 240 

Vocational Handicapping Conditions as a Function of IQ (G. J. Bensberg, PhD.) 241 

Interview Skills of the Reta^edi Deficiencies, Consequences, and Training 

Approaches (C. K. SIgelman, Ph.D.) . .242 

Issuti In Delnstitutlenaiiiatlon (C. K. SIgelman, Ph.D.) 243 
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Models forS©FVjc©s to the Severely Handicapped (J, F, Buddlngton, Ph,DO ,244 

Development of Exemplary Models of Achieving Effective Coordination of 
iducatlon and Vocational Rehabilitation In Local Communities 

(G, J. Bensberg, Ph.D,) , .245 



Appllaatlons of Behavioral Training Strategies with the Mentally Retarded in 
Sheltered Work Settings 

PredlQtIng Future Trends ir. Rehabilitation of Mentally Retarded Persons 

Program Evaluation for an Integrated Communlty^ased Extended Rehabilitation 
Service Systenn 

Student S©k as a Factor Influencing Job Placement of Cooperative School 
Program Students 

Increasing Parent and Caretaker Effectiveness In Understanding and Dealing 
v/lth the Sexual Development of the Retarded 

Concepts of Time in the Retarded and Hearing-Impaired Retarded 
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226 Developing an Smpirically^Based Training Program In 
Mental Retardation 

Mnglpgl InvMtlgateri Jorry P. Partism, Ph,D. 

ststijts eempleted 

Ddtesi Maroh 1§73^dptemb#r 1977 

Ootti Annual tSOiSiS ProjMttd Total tli'M.oaa 

RT Annual 134,177 m%Qi AnnusI Tots! 68% 

Aniiiial toport Mferenadi # 7, Pag# fOf S^iS 

OBJeCTIViS: 

1. To determine trdlning needs of staff working in the fieid of reinabljlt^lon of mentaliy retarded 
persons. 

2. To deveiop and test prograrnmed instructional moterldis and curriculum guides to meet these 
training needs. 

3. To train rehobliltatlon peTOnnel In the use of these materials and training programs and In their 
incorporation into staff development plans, 

(VtETHODOLOGV: Surveys have been taken of approximately 200 agencies serving mentally retarded 
persons to detenmlne training needs. Development of training materials begins with a review of the 
ilterorture and available training materials. Materials deveioped by Center staff are field tested 
and revised before publication In final form. 

FINDINGS TO DATE: Survey data from rehabilitation agencies have been analyzed to determine specific 
areas of training needs for rehabilitation peiionneL A three-part illde/tape presentation with a 
written supplement, "An Orient^lon to Mental Retardation for the Vocational Rehabilitation 
Counselor," was produced In 1975. 

An Instructor-free training package, "Individual Program Planning with the Developmentally 
Disabled," was completed in 1976. The package consists of two 1-hour videotapes. Individual 
workbooks for the trainees, and a booklet, "How to Implement and Maintain an Individual Program 
Planning System," which contains guidelines for admlnlitr^ors on Implementing the fralning as 
well as the system. 

A study of the effectiveness of pr^rammed instmction for training paraproffesslonais in helping 
relationships was completed In 1976, and the results are scheduled for publication In monograph 
form, 

APPLICABILITY: The tfamlng materials developed ccTrrbe used In staff development programs, While this 
research project was completed in 1977, the development of empirically based training ma- 
terials will continue at RT-21 . Self-Instructional training packages are planned on program plan- 
ning and evaluation, treatment strategies, motor des^lopment training for paraprofesilonals, 
and on training paraprofessionals as aommunlcation aides. 



227 ^legation of Homemaking Responsibilities to the 
Mentally Retarded In Three invlronments 

Mnalp€l InvvftlgQton Jam Qeyltsr. f d.D. 

St^fusi 0amplft9d 

Dat«ii Mmmh i973*i#pt«mb«r 1977 

Qm%U AnnusI $9,1 7S PrejMtt^ Tat@l Ia6,320 

Kt AnnuQl $S,17S ^ % of Annual Total S4% 

Annual Mporf MsranMi # 7, fm$m 239, R-16 

OBJECTIVES: 

1, To compare three types of environments the Institution, the group home, and the natural 
home In temns of the extent to which they Involve mentally retarded teenagers and young 
adut^ In the management and performance of homemaking activities, 

2. To uncover reasons underlying any reluctonc© of caretakers to delegrt© homemaking re- 
sponsibilities to mentally retarded Individuals. 
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3. Based upon flndinQS, guidelines will be developed for us© by parents and other caretokers 
who train th© ratgrded. 

METHODOLOGY; A questionnaire covering 65 distinct houjehold tasks organized under 7 headings was 
developed In order to determine the extent to which the retarded participate In homemaking tasks 
and, at the same time, th© extent to which fhey require supeMsion while performing such tasks. The 
Initnjment wai completed by three types of caretaker of retarded teenagers and adults: parent, 
houseparent, or attendant. Reipondentf were asked to Indicate the frequency of the retarded 
individual's Involvement In each talk (never, 25%, 50%. 76%, or 100% of the times the task Is 
completed by anyone in the houiehold). The questionnaire also asked for reaions for lack of 
partlciF^lon in tasks, th© extent ^ parental prompting required before the retardate begins each 
task, and the amount of suiMrvIsion required as the Individual works at the task. Parents of normal 
school children also completed the questionnaire, providing an external standard by which to 
compare the retard^ subjects' amount and type of homemaking participation. 

FINDINGS TO DATE: The following groups of subjects con^lti^ed the final, usable sample for the study, (1) 
Tralnabie SchTOl: N -62 students In a public school for trainable children, with a mean age of 14.77 
and mean IQ of 42.33; (2] State School: 163 residents of a public Instltirfion for the mentally retarded 
with a mean age of IB J A and a mean IQ of 49.15; (3) Workshop; 20 adults, male and femofe in 
voc^londi training at a private community center for the mentaily retarded, mean age, 22.06; 
mean IQ 60.85; (4) Educoble School.' 19 students In a schooi for educabi© children at the somo 
private center for the mtntally retarded, mean age, 13.68; mean IQ, 61.37; (5) Community 
Residential Facilities for Adults: 33 adults in five community settings InclixJIng group hemes, and 
halfway houses for mildiy and moderately retarded Individuals; (6) Normal School Children: 74 
students in a small town school system. Mean age. 13.15; IQ, not available, but in the normal 
ranges, 

Stdtistloal analyses revaaled that the highest homemaking scores among the mentally retarded 
were obtained by the Workshop sample, the Educable School Sfoup, and the Community 
Residential Facility $ampla. Despite a lower mean iQ and age. the Trainable School group 
scored somewhat, but not significantly, higher than the State School group. Further analysis of 
matchid subgroups Il\^ng at home and in th© Institution pointed to a lack of homemaking op- 
portunities in the Institutional setting, but both of the more severely retarded groups were signifi- 
cantly less Involved In homemaking tasks than were the other groupi, Although the normal 
school children had th© highest mean score, they were not significantly more active In home- 
making tasks than the higher scoring mentally retarded groups. 

A conceptual distinction was made between perfomiance and mdnogerlal tasks. All groups were 
more involved In performance tasks than managerial tasks. However, the normal children had the 
broadest range of participation and appeared. In many cases, to distinguish themselves from the 
retarded by their higher Involvement In managerial type tasks, 

Correlational analysis indicated that older children and adults' tended to hove higher total 
homemaking scores, as did those subjects with higher IQs. Furthermore, subjects In all groups who 
tended to need both more urging to begin a task and supervision while performing the task 
appeared to parflclpat© I©^ In homemaking activities, 

In light of recent concern with seKlsm. an analysis was undertaken to ascertain the extent to which 
homemaking participation of the retarded Is governed by sex-role stereotypes. Independent rates 
classified the questionnaire Items as male-^ereo^^d, female stereofy^d, or not sex-fyped 
strongly in either direction, Analysis revealed that while males and female did not differ signlfl- 
cantly in their overall participation In tomemaking chores, they did differ in the typ^s of tasks in 
which they participate, and these differences were consistent with predictions based on sex-role 
stereotypes. Ttiough homemaking participation was also examined in relation to selected family 
background vartabl^, multiple regression analyses dOTonstrcrt^ that family Gharacteristlcs 
were not predictive of homemaking participation. 

Overall, the findings suggested the need for raising expectations among parents and caretakers 
□s to th© potential of the mentally reteirded for assuming homemaking responstbliitles. Opportunities 
to participate in homtmdking actiMtlei, Including those traditionally associated wltti the opposite 
sex, could profitably be expanded for persons of all IQ levels, partlculdrty those in Institutions, as 
training for Independtnt functioning in adulthood. 

APPLICABILITY: This stuiy luppllei needed Information and motertal to vocaticnai rehabilitation personnel 
and trainers and eduoGtors of tt^ mentaily retarded. In particular, It helps In Idwtlfying crttlcal 
areas of homemaking In which th© retarded need training and guidance. Data collected In the 
study also are usafuf In th© development of curriculum guidelines which rehabilitation peTOnnej 
can make avallctole to retarded or supply to their parenh or other caretakers - materials 
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which can aid them In adjusting to their living environment and thereby Increase their chances of 
succe^ In the connmunlty. 



228 iffects of Special Olymples Participation on Retarded 
Childrenp Families, and Community 

Mnalpay fnvottif aton Andraw S« Msrfin, Ph.D. 

Siatus: Compl*t«d 

Dat«t: NavsmbAr 1974-Ootob9r 1977 

QQmU Annual $91,474 Projdcted TdtsI il7S,0ia 

Wt Annual 12,544* RT % of Annual Total 2.8% 

Annual Bopart Rofarftnooi # 7, Pago SSO, R«14 

*Thmm art FY 1977 flguros— no flioal data ara ropartod for oamplat#d projectt. 

OBJECTIVES: To eonduct an e^qperlmentQl study of the Impact of the Speolal Olympic Pragrams to 
determln© what changes are occuffing to the mentally ratardad participant ttiof can confldentiy 
be attributed to the program iteelf, and ore not crttrlbutable to th« multitude of other evente 
occurring dally at home, at school. In the community, and even at the State-Federal leveL 

METHODOLOGV: The ^dy has two major foch (1) Impact of Special Olymplci partlolpotlon upon the 
mentally retarded chlldfen, their jMrents and taoehers, and the effect on the community, and (2) 
The administration of the National Special Olympics Program. 

I. The Impact of Special Olympics partlclp^lon Is being studied through a repeated measures 
design with four communities which had m previous Speolai Oiymplos Involvement In two 
communltlai (experimental communities), e^^rlmenters estabHshed Special Olymplci Programs, 
and two communities remained as controls* Repeated measures In each community over the 
thrte-year longitudinal study include: phv^icai, achievement, and pefionality measures of the 
students thamselvas; teacher evaluations of students; pfogress data from existing sctiool rerords; 
parental reporti of home behavior of the student, degree of parental participation and attitudes 
toward programs for i\m retarded; profe^lonal services provided for the retarded; monitoring of 
community newspapers, city council meetings, and aotlvitles of community groups; and several 
unobtrusive measures of communlly attitudes, 

II. Questlonnalras were sent to the 60 state dlrectom and included questions In the following 
areas: 

L What elementi make up, and are necessafy tor a successful Special Olympic Program; 

2. Evalucrtlor^ and recommendations In temns of the present training program for mentally 
retarded students as outlined In the Social Olympics Program; 

3. Evaluations and recommendations of present activities included In the current Special 
Olympic Program. 

Each of the 50 state directors were asked to supply the nam^ of 8-10 TOmmunlties In their state they 
feel have a succ^sful Special Olympics Program and S-IO communities they iml do not have a 
successftjl Special Olympics Program. 

On thie basis of these findings, an experimental pr^ram was conducted with a State SctvDol 
during tti© second year of ttie project, Emphasis w^ placed on developing and terfing training 
mettiods which would enable th^e individuals now excluded from programs to participate. 

FINDINGS TO DATE: This project was completed In the fall of 1977, and the final report delivered to the 
funding agency, the Joieph R Kennedy Jr,, Foundation, In January 1978, The study ihowed 
positive affects of participation on the physical fitness and performance of the child ran, and 
positive attitude and expectancy shifts among parenti and teacher of the children. Positive 
effects were also seen in the participating ahlldren's attitudes toward school and spor^. Additional 
areoi of study included a survey of the 50 state directors and over 300 area coordinatoii of 
Special Olympics progfams In order to define variables v^lch help account for successful 
programs* Included In this questionnaire ware items dealing with background and training, 
number of hou^ per week spent on oi^anlzatlonal activitlas. methods of resulting and utilliing 
voluntaers, souncas and management of funding, and knowledge about and utilization of avail- 
able resources. Several factoii vi^re isolated which discriminate between successful and less 
succesifyl pnograms. Based on the survey data and data from other parts of the study, recommend 
dattons are made for further resta^h or program or policy changes, 
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APPLICABIUTYi On© of th© primary objectives of this Investigotfon Is to Isolate fadors which contribute to 
successful Special Olympjcs Programs so that all existing and future programi may benefit In temis 
of participant training and program administration. Since the foundation responsible for the 
Initiation and continued support of the Special Olympics Program has funded this Inyestlgotlon. It Is 
clear that there Is an Interert In program development which can readily lead to changes or 
recommended changes In practice If Indicated by this research, ft Is hoped that rec;ommenda- 
tlons stemming from this study will not be limited to Special Olympics Program changes, however, 
but will lead fo a more global Improvement In physical education programming for retarded 
Individuals. 



229 Extending Rehabilitation Services to the Multiply 
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OBJECTIVES: 

1. Develop proc^ures to utilize task analysis and learning principles to evaluate the needs of 
severely retarded clients for entry Into sheltered workshops. 

2. Design and Implement Individual training programs for vocational behavior prerequisites, 
work task performance, and work-relorfed behovlore. 

3. Train workshop personnel In methods of task analysis, evaluating training needs, and design- 
ing training programs. 

MiTHODOLOGV: Initial efforts oentered on conducting evaluations of strengths and weaknesses of shel- 
tered workshop/work activities center dropouts, that Is, lower level students who had failed for 
various reasons to adjust successfully to a workshop regimen. Task analyses were performed on 
suboontraoted jobs which were already being perfofmed by work©^ In the sheltered workshop. 
The task analysis and pMfiuant evaluatlon/tralning of client pfovlded data conoemlng task 
ooqulsitlon and problems encountered In the areas of motor, discrimination, and sequencing skills 
required of the subcontracted Jobs. Task analy^s of Jobs were redone and learning principles 
were further analyied for applicability when training dofa Indlcdted a lack of effectlN^ness for 
given training strategies. Thus, a refining prooe^ was developed, whereby strategies were con- 
^antly evalu^ed In light of their effectlvenew. 

Task anal>^ls and application of learning principles were also utilized to Identify and ameliorate 
behavioral deflclts In the wortc adjustment area. In fralning productive, adjusted woikers, modifica- 
tions of the phyilcal training environment and feedback sv^ems were designed to eliminate 
maladaptive behavior and build responses necessary for woii< adju^ent which were not In the 
behavioral repertoire of clients, Training programs, drawing on successive approximation and cue 
fading, for example, provided envlranmental features which were used to reduce various off-task 
and dlsAjptlve behavlom. 

FINDINGS TO DATE: One ^rles of studies was conducted to datermlna behavioral prerequisites for perform- 
ing workshop jobs, the training r^ulred for severely retarded cilents to acquire wori< skills, and 
effective stfotegles for training difficult operations In w<^ihop Jobs, In on© study two procedures 
were compared for training time, production rate, and transfer savings. Results show that training 
time, errOT, ar^ p^uotlon were near equal for a hand method vs. a foot-hand method for 
Irtserting staplea In packages. The demon^ratlon goal was met In this study In showing that severely 
retard^ worker con be trained to do more than ttie simplest hand assembly wort< and that 
training time Is no longer for the more complex mett^ requiring ©ye-hand-foot coordlnrtlon than 
for simpler methods, In another study, analysis of training data reveal^ thcrt different error rates 
occurred for ste^ In assembling an elght^piec© boll point pen, that errors were very high In early 
sessions, and ttien plcteaued crt ctoout 15% for several se^lons, with a sudden drop to criterion on 
acquisition, In addition, on post-criterion trials, few en<M occurred, Indicating that a criterion often 
coiieQutlve errori^ assemblies was adequate. 
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A second group of studies addressed problems of work adjustment of the severely retarded. 
Redeilgned v^ork itatlons, an off^aak signaling system, small Incremental time Increases, and a 
monetary reward system were used in a training program to develop tti© wortc tolerance of 
severely retarded clients who had been released from a sheltered wori<shop because of e^dremtly 
short "attention span/' disruptive behavior, and low produdlon. Reiults shaw that In as little as 27 
days of training, one hour per day, mean time-on-task Increa^d from 60% during baseline to 97%. 
Similar techniquei were iuccessful In training self-lnftlatlon of cycles In a repetitive task, ai seen In 
Increases In number of selfHnltlcrted cycles. 

Factom underlying a work ethic with the severely retarded were also Investigated In this project. 
Clients performed a woric task tor pay, charted earnings dally, and were taken on g weekly field 
trip to spend their earnings or lov^ toward future purchasei* Under the field trip condition, 
1 : ^-.produotion increaied 41% over baseline, and saving for gooli resulted In a 65% Increase com- 
'pared to production rartes In a baseline condition. Studio are continuing In order to develop 
additional strategies for training work skills and work adjustment In the severely retarded. (See 
Project 

APPLICABILITV: While recent legislation has mandated that the full rang© of rehabilltcrtlon services be 
extended to severely handicapped pemons. Including severely and profoundly retarded persons, 
this mandate Is meaningless unle^ the technology e^cists and is availQbie to practltlonera who 
moke these services possible Until recently, ttie technolo^ simply has not ejcl^ed to make services 
availdble to the severely mentally retarded because practitioners were not able to teach or train 
these clients using the some teohniquei which are at best partially successfiil with higher level 
clients. 

The goals of this project aie to bring together results of other research, augmented by studies of our 
own. In order to develop and define a set of strategies for evalucjting training needs of the severely 
retarded and an organlied teehnology of training retarded pe^ns. Only with a technology 
developed wtfh and for retard^ persons can rehabliltartlon practltlonere begin to offer the type of 
services which can habilitate this group of clients. 
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OBJECTIVES: The overall objective Is to systematically assess the potential oonsequences of Qftematlv© 
programs and emphases In rehabilitation so that the prc^lem of disability Itself is clarif led and so 
that the Impllootlons of varloys eff^s on behalf of the disabled Qr© eonsldered In advance of 
pfogrom Implementcfllon. 

More spwifloally, the objectives of the t©chnol<^ assessment praject are: 
i To specify vorfobles In society which ore riloted to rehabllltortlon and which may affect orb© 
affected by changei In rehabilitation; 

2. To analyze ttie problem of disability In the United States, based on exWIng Informc^lon about 
prtvolw^e, etiology, nwdi or Impairments, costs to the notion, and so cr»; 

3. To describe tht state of the art In rthabllltatlon. Indicating what current and ©nntrglng 
technologlei pofTStltute pottntlal solutions to the problems of the disabled; 

4. To systemcrtioally assess th© short-term and long-term cornequences of selected rehabllltatlon 
program itirusts or alt© mcrtlves; 

5. To i^ovide declilon-makOT, pollcy-formulatore, reh^llltatom, and the general public with 
recommendations and objective analyses of the policy Implications of altematlve rehabilita- 
tion programs. 

METHODOLOGY : A cwceptual model devel^>ed for the study d^ciibes the needs of the disabled In terms 
of the fQllowIng flv© life functions; mobility; hMltti; communication; c^nltlvt-lntellechjal functlon- 
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ing; soclal'attitudjnal funcftoning, The assumptions are thoft disab W persons fall short of normal 
functioning In one or more of the life functions, andthotasseiimentof ftjnctiona! impalfments Isth© 
most ftultftjl way In which to characteflz© the netdi of the dlsablsd for rehabilitation. 
The conceptual nnod©l also specifies four types of rehabilitation technologias or approaches to 
the problem of diiablllfy; physical Inttn/entlon; tralnlng/counseHng; environmental change; 
change In se^lc© dellveiv^ 

With the conceptual model as o framewofk for analysis, th© study was conducted through □ 
combination of literature review, survey, consultation with experts, and committee wori<. 
Based on such considerations as prevalence and severity of handicap, th© following disabilities 
were selected for intensive ca^ study; [1] rhieumotold arthritis, (2) coronary heart diseases, (3) 
emphysema, [4) cancer of the colon/rectum, [5] kidney diseases, [6) diabetes mellitus. [7] 
schizophrenia, [8] mental retardation, [9] epilepsy, [10) paralysis or loss of motor control associated 
with cerebral palsy, stroke, or traumatic spinal cord Injury, (11) visual Impairment or blindness, and 
(12) hearing Impairment ordMfness. Fourteen case studies will be undertaken. Including separate 
studies for the three cau^i of paralysis, Each cam study disability Is described in terms of: [V) 
deflnitlonCs), (2) prevalence and Incidence, [3] demographic distribution, [4) etiology, [6) Impalr- 
nnenti wltfi respect to life functions, (6) implications for ftjnctionlng as □ member of the labor force 
and member of the community, (7) current technologies applied to the group, and [8) current 
service deliver/ organisations and functions. 

Rehabilitation technologies are being analyzed In order to Identify major technologldal oltema^ 
tives and to describe their costs and benefits. Analytical papers have been prepaid on broad 
topics such ai housing, transportation, education, and Income supplementation. 
Resulting informrtlon on the societal contend of rehabilitation, the problems of disability and the 
state ot the art In rehabilitation was prepared tor us© by working committees which wiil assess the 
consequences of oltematlve programs. A limited number of major groupings of technoiogles or 
coherent programs were chosen for assessment The working committees were composed of 
social scientists, specialists In rehabilitation fields, and disabled persons representing respec- 
tively the voices of analysts of society, rehabliitators, and consumers of rehabilitation. Using a 
structured technology assessment procedure, four working committees-one for each of the four 
types of rehabilitation technology-considered the consequences for disabled as well as non- 
disabled persons of implementing alternative programs on a large soale, 

FINDINGS TO DATl: During the tall of 1 976, wOrtc began on the 14 disability case study papers. Results of 
the preparation of these papers revealed that the definitions of disability are unstandordlzed, 
unoperotlonallzed, and genefally unlndlcatlN^ of functional needs. Partly because of the diversity 
of definitions, estimates of the prevalence of various disabilities va^ 

The analysli of technologies applied to the rehabilitation of the disabled revealed that there is a 
real need for some sort of centralized Information exchange concerned with rehabilitation 
technoiogles. Technological development goes on In many cases in Isolartlanfrom the mainstream 
of rehabilitation activities, and little or no technology iiteroture bears on the development of 
technology based on needs asseismenti. 

The reporte on the case study dliabilltiei have been completed,'and the data from these reports 
has btsn analyzed and lummarlzed In the report, leope at the Prabl^m of DIsabilfty: Uf# 
Punctloni. This ^t^rt offers conceptual schemes for anaiyilng the scope of the problem of 
disability and provides data and analysis on deflnitlons of disability, prevaience rates, demo- 
grgphlcs, etiology, life function needs, and status In the labor force and commgnlty. 

All project materials, Including the results of the work sessions and a set of policy Issues and re- 
commendatloni, have been synthesized in a final report \^lume accompanied by five more de- 
tailed volumei of mgteriaL The Notional Science Foundation is currently reviewing the final 
project report before It Is disseminated mof© widely. 

APPLICABILITY: The findings of the technology assessment of human rehablllt^lon will do much to; f1) 
integrate Information about varloui disability groups sen/ed by RSA, {2} Identify need com- 
monailtles and priorities, and (3) sen/e as a guide In the formulation of rehabilitation poilcy. The 
conceptual model for the project offere a means of examining, regardl^ of disability label, 
njnctlonQl needs which can be met with rehabilitation techniques. The analysis of Impacts on 
society of various rehabilitation efforts should provide a useftjl base of information for policy makers 
by identifying Iterelatlonshlpi between rehabilitation and other societal systems. 
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OBJECTIVES; 

1. To gather basic data on the functloni typically ^rfomned by tfot© agency rehabilitation 
CQunialors wooing with mentally retarded persons, ipeclfying what taiki are performed and 
the proportion of time devoted to different tasks and task categories, 

2. To make comparlsans between general Gaseload counselors and counselors working primar' 
lly with the retarded with regard to the t\/pes of data speclflad above. 

3. To make comporlions among mental retardotlori specialist counselore from the different state 
agencies In Region VI with regard to the types of data specified above. 

4. To prepare gn annotated bibliography of literature pertaining to th© functions of counselors 
wor1<lng with mentally retarded persons. 

METHODOLOGY: Wright and Eraser's (197S] ''Rehabilitation Task Performance Evaluation Scale*' was 
selected for use in this study and was revised and e^^nded. This Inventory will provide detailed 
Information regardlnQ which tasks rehabilitation counselom perform, the amount of time they 
devote to different talks and task categories, and their perceived training needs for performing 
different tasks. Cooperation Is being solicited from the dlr©ctOfs of the seven state rehabilitation 
agencies In Region Vj, with the aim of obtaining two samples of counselors (one of general 
caseload TOunselofs and one of mental retardation specialist counselors) from each agency. 
When tfie samples are established, copies of the Inventory will be sent to the selected counselon. 
State agency dlreetofB are being requested to set aside three hours of unintermpted time during 
May, 1977 for counselois to complete the Inventory. Counselor will return the Inventory by moll to 
the Research and Training Center, at which time the dcrta will be anolyied and Interpreted. 

FINDINGS TO DATE; Questionnaires were moiled to 260 general, ml^ed and MR counselors wort<lng In state 
agencies within Region VI. One hundred-iixty-two completed questionnaires were returned, 
providing a return rate of 70.4%. Analysis of the data was accomplished by anaiyils of variance 
and product moment correlation procedures. In general, little statistical difference was found 
between the three counselor groups regarding how they spent their time performing various 
functions of their job. One possible explanation for the lack of difference between general, 
mixed and MR counselors is that MR counselors may be distinctive In specific strategies used 
rather than time invested in a partlcularfunotlon. That Is, while all counselors spent approKimateiy 
the same amount of time performing the various functions, the manner In which they go about 
performing these functions maybe greatly affected by the characteristics of the IndMdual client. 
This study did not attempt to measure qualitative differences and was looking at quantitative 
oipects of the counselors functions only. Nevertheiesi, there was a lurprislng lack of statistical 
difference between counselor functions based on percentage of MR clients In the caseload* 
and even those few differences that did surface appeared to be of little pfactlcai orappjied 
significance. It would appear safe to conclude that counselors in state agencies of vocational 
rehobiiltatlon spend approximately the same amount of time performing ilmllor functions regard- 
less of the number of mentally retdrded persons In their caseload and that, If differences exist, 
they are more likely to be qualitative than quantitative, 

APPLICABILiTY: The flndlngi of this project have i^tentlal use for all Individuals who work with retarded 
persons. They should b© particularly helpftji to stc^e ogeDoy counseloii in ©valucrting and Improv- 
ing their piffformance with mentally retarded clieiite and to state rehabilitation administrators in 
seiectlno* preparing, and utlliilng i©habilitrtlon penonnel for wori< with retarded peiions. The 
flndlngi of this study oon also be IrTCorpa'ated Into undergraduate and graduate rehabilit^ion 
programi and into continuing education and in-sen/ic© training. 
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OBJECTIViS: The present study measured the effects of competition and social facilitation on the motor 
pefformance of mlldlyand moderately mentally retarded pe^ons and nonretarded persons of 
the some chronological age. The author Is net aware of any studies which hove compared the 
effects of competition and social facilitation on the lam© taik with retarded and nonretarded 
Individuals. It is net known If the retarded and the nonretarded mooi in the same way to these 
situational variables, Competltiv© or riv^lrous behavior and changes In performance due to the 
expectation of evaluation and Iti possible consequences maybe related to intellectual develop- 
ment. This study was an attempt to gain some understanding of the effects of competition and 
social facilitation on the motor performanc© of the mentaliy rttarded and to ascertain whether 
these variables affect retarded and nonretarded Individuals In the same way The study measured 
the effects of competition, co-action, and the presence of an audience on performance an the 
Dots subtest of the Factored Aptitude Series. The dependent measures of performance were 
quantity of performance and quality or accuracy of performance, 

METHODOLOGY: Forty-eight mildlyand moderately reta^ed students of the Lubbcok State School partici- 
pated In the study The mean chronological age {CA) s^^s 21.2 years (ronge 16-27 years) and 
the mean IQ was 54.5 (fange 41 -701 Half of the participants were male and half were female. 
Racial group membershlpi socio-economic level, and etiology of retardation were randomly 
distributed In the sample. 

The CA-motched nonretarded participants were 24 male and 24 female volunteers from under- 
graduate psychology ciaiies at Te^as Tech Unlversl^, The mean ohronologlcal age of the unh 
verslty students was 1 9,95 yean (range 1 7-26 ^ai^). 

The dependent variables In the study were scores derived from 60 second performance on the 
Dots subtest of the Factored Aptitude Series. This task was selected because simple motor 
responses are most sensitive to social stimulation (Zajonc, 1 969). The task requires the participant 
to put a dot In a series of small triangles without touching the sides of the triangle. A red Ink marker 
with a fine nylon point was used to dot the triangles. 

The experimental design for the study was a 2x3 factorial design with hvo audience condltiom 
(audience present and no audience) and ttiree types of wort< place orgonliatlon (competition, 
co-ootion, and alone). The expertmental design was identical tor retarded and normal partici- 
pants. Eight participants were randomly assigned to eaoh of the six experimental conditions, with 
the restriction that there be four males and four females in each condition. Ail participants were 
given one practice trial on the Dots test to Insure that they understood the Instnjctlons. The test 
was administered with the participants seated at a rectangular table, 
in the Competition and Co-action conditions* three participants sat at each side of the table 
and one participant sat at each end of the table. Males and fennales were alternated in seating 
and were separated by approximately 47 cm. 

In the Competitive conditions, the participants were told to race to see who could complete the 
most of the test correctly In on© minute. It was stressed thatthey should compete with each other. 
The participants In the Co-aotlng conditions were Instructed to complete as much of the test 
correctly In 1 minute as they could. They were told that they should not bo concerned with the 
perfofmanc© of the other group members. 

The partlolpants In the Alone conditions were simply told to complete as much of the test 
correctly as they could In the time alloted, 

For the Audience present conditions, the participants performed In view of one male and on© 
fernal© staff member of the Research qnd Training Center In Mantal Reta^atlon. An audience 
member stood approximately 4 feet from eaoh end of the table where they obsen/ed and made 
written notes on the performance of the participants. Research has shown that an evaluative 
authority audience is mom facilitating than ©Ittier peer or non-evaluative authority audiences 
(Cohen & Davis, 1 973). For this reason, the two observers were Introduetd to the participants as 
authoriiv figures who were going to e\^luate their performance. The Introductions In this respect 
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were slightly different for the normal and retarded groupi- Ttie normal partlelpants wor® told that 
the audlsnc© nnembers w©r© very Interested In and had conducted eonilderabi© amounts of 
reieafch on motor dtxterlty and that they war© going to obsen/e and make notei on how well 
lubjeoti perforrned on the test The mentally retarded paftlglpants were told that th© audlenc© 
mennberi were from Texai Tech University and that they were very Interested In ieelng how well 
the ^rtlclpants performed on the test Also, they were told that th© audience membsrs would b© 
watching them and making notes. 

FINDINGS TO DATE: Of the ©Kperlmental treatments In the present study only competition had a significant 
effect on th© quantity of motor performance by the moderately mentally retarded participants. 
There were no significant effects on quality of motor performance by the mentaKy retarded par- 
ticipants. Converiely the effects of the treatments on the performance of th© nonretarded par 
tjciponts were much In agreement with predictions mad© byCottreiri revision of Za)onc*s thsorv 
of soolal facilitation. 

There are severol poisible explanations for these findings, perhaps the mentally retarded par- 
ticipants did not perceive the audience members to be evaluative. The audience members 
could ©Qslly have been perceived as evaluative or of authority status by th© college itudents. 
The foot that the audience membefs were introduced as being from Texas Tech University may 
hav© been meaninglesi to the mentally retardtd partlclpanti. It may be that perioni of authority 
Qt the state school for the mentally retarded would better constitute an evaluative, autharlty 
audience for the mentally retarded partlol^nts. 

This study demonstrated that mentally retarded persons are lensitive to competition. Interestingly, 
they were not affected in exactly the same way as the normal sample. Like th© nofmals, the 
mentally retarded competitors were faster than those performing alone. However, the quality of 
perfofmanoa by the mentally retarded participants was not affected by competition, it was only 
the normal competitors who worked faster but produe©d work of lower quality than those working 
alone— confirming th© findings of previous studies with noffngls. 

The nonsignificant effects of an audience on the behavior of th© mentally retarded sample do 
not warrant a conclusion that audiences have no effect on their behavior. A larger or different 
type of oudlenoe may well affect work quantity and quality. 

APPUCABIUTV; Application of the findings from this project could prove highly beneficial to sheltered 
workshop clients and supervlsori. Empirically determined procedures for facilitating performanc© 
of retarded Individuals In classrooms and wortc environments contribute to the ^habllltotlon 
process, in this study, th© potential value of putting workers In oompetition with on© another was 
suggested. 



OBJECTIVES: Th# project Is a comprehensive Inquiry Into the nature and effcsctlvene^ of group homes forth© 
mentally retarded m erivlr^mentefor personal and social grovi^h essential to voootlonol succ©^. 
The research foet^ upon three Interiocklng organlsmii the mentally retarded p0f$m, the group 
home as a social i\^em, and the oommunlty, tts ^jectlves are (1 ) to determine critical differences 
betwesn th© irwtMlon and ttie gioup home as environment for developing social adjustment 
skills; (2) to detefmin© the Interrel^lor^hl^ betv^eai group homes and the communities In which 
they ixistp focustr^ upon Integration of the retarded Into community life and responsei of the 
community toword gfowp homes and their residents; (3) to Identify critical social adjL^tment 
pfoblenns encountered In group horn© plocaments, with On eye toward developing personal- 
social adji^tment training programs designed to correct problems so Identified; (4) to assess the 
©ffeofe of gnoip Iwme placement upon retarded clients with reject to per^at soolgt and 
vooatlona! adjustment; and (6) to relet© ehangei In group tiom© resident to varl^l^ In th»© group 
home and Ite community. Tt»e study Is, In generoL d^lpn^ to further knowledge of the suppdrt 
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system and training strategies Gonduclv©>o optlmat social and vocational adjustment* 

METHODOLOGY! Institutions, halfway houses, and small group homes have been compared through ui© of 
a scale of normalliotlon developed and admlnWefad to houseparents and residential super- 
visors, and observational studies were conducted to compare actual activity pottems and super- 
Villon styles In small group homes and larger. Institutional settings. Interrelationships between group 
homes and their community settings were aMessed through use of a group home survey and an 
Indirect attitude questionnaire designed to measure attitudes In the Lubbock, Texas community. A 
long-range ^al of Impraving ptiionaNsoclal adjuitment training In transitional facilities was 
approached through a multiple step process to culminate In the development of guidelines and 
recommendations for adjustment training. Where Facility logbooks and behavior rating forms 
were the primary data sources. Where agreements with operating faculties could be made, a 
checklist of Skills and Knowledge Important for Community Adjustment was admlnl^ered to 
houaeparente at six-month Inten/ali for each resident In the facility, supplemented by observation 
where possible. 



FINDINGS TO DATE: A group home lutvey was completed by almost 50 facilities to yield basic descriptive 
Information. Further Information has been collected on each of the major study areas. There were 
not significant differences with respect to normalization beh^een facilities for the retorded and 
facilities for the non-retarded. However, analysis of facilities for the mentally retarded indicated 
that as the number of fesldents Increases, normaiiiatlon decreases. 

Two observational studies have been conducted. The results of one study indicated that leisure 
behaviors in two group homei ware very similar but differed systematically from leisure behavior In 
an Institutionol cottage. The study also Indicated that the group homes were chdracteilzed by 
more balance among activity types, paillcularly by a reduction in the amount of passive leisure 
and an increase In the amount of household performance. However, the group homes did not 
seem to be encouraging the kind of goal-oriented, creative leisure which would help the retarded 
to adjust to Independent living. The single most implant finding to emerge from the second study 
was that residential environments differ from one another in complex ways. The study did not 
uncover differences In staff-resident Interaction patterns which would discriminate reliably be- 
tween group homes and larger, Institutional settings. 

A study of community attitudes relevant to community placement of retard^ adults conducted In 
LubbTCk, Texas, suggested that Lubbock residents lack well-formulated opinions for or against 
group homes, btrt are generally lomewhat unftavorable. Demogrdphic variables did not go far In 
predicting which types of people are most receptive to group homes and legal rights for the 
retarded. 

Staff logbooks have been used as a source of data concerning adjustment problems In four 
facilities of the hal^vay house deilgn. Individual problem behavior tends to be consistent over 
time, and often centered on failures of responsibility. However, individual problem behavior could 
not be readily predicted on the basis of IQ, adaptive behavior, or sex. 
A study of pemonal-soclal functioning with Implications for adjustment In the community de- 
veloped a method of assessing the job Interview skills of the mentally retarded client. Nonverbal 
behaviors, verbal behaviors, and measured Intelligence predicted the favorabllity of ratings 
given to Interviewees by personnel inteivlewers. 

Analysis of resuits of studies to establish the utility of the Skliis and Knowledge checklist suggested 
that checklist performanc© is highly related to IQ score. The checklist discriminated among 
clients at different iesals in a deinstitutionalization program. Rellablilty v^s Judged minlmoHy 
adequate. 

Analysis of changes jn checklist scores for institutionalized and group home samples indicated 
that Institution residents exposed to a community living skills tutoring program Improved over a 6- 
month period as much as group home residents but more man ^sidents of another institution 
without such a tutoring program. Analyses using data from project in Tesos are continuing. 

APPLICABILITY: Better undentanding of the nottir© and effectlven©^ of group homes will be Immediately 
u^fui to vocrtlonal rehabilitation agencies cuffsntly using or planning to use group homes as a 
rehabilitative tooL In addition, analv^Is of social adjustment problems of retarded residents In 
■ group homes will e)^>adlte onalyils of similar problwts In other settings. Finally, the study is 
designed to uncover the types of ©nvlwimenfal Intervention which produce positive change In 
pefsonal and social attitudes and behaviors relevant to ©mployablllty and vocational succe^. 
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OBJECTIVES: 

1. To assess changes In th© characteristics of the retard^ individuals who are furloughed and 
discharged from residential facllltlai during on eight-year period. 

2. To study the reloftlonshlp between individual characterlitlcs of the retarded pereons and the 
critical behaviors they exhibit which result in success or failure In community adjuttment, 

3. To evaluate the role of vaflous supportive services which ore Important in maintaining retarded 
persons In the community. 

4. To study the quality of the penonal, soclaL and vocational life of retarded pemons who have 
been furloughed or discharged from state residential facilities. 

fi. To compare the procedures and operatlonai philosophies regarding furlough and discharge 
of residents In eleven residential facilities. 

6. To assist not only the Texos Department of Mental Health and Mental Retardation, but ogen- 
dies throughout the country, In developing more effTOtlv© plans for selecting and training 
retarded Individuals for.,community plaoement and for developing community sen/Ices. 

METHODOLOGV : The fl.rst Stage of this project Involved mailing queitlonnalres to a sample of 500 former 
residents of Texas state schools for the retarded who were discharged from 1968^1973. Various 
topics relating to community adjustment were addressed in these questionnaires, Background 
data on each subject was provided by the Institutions. Personal interviews were conduoted with a 
sub-sample of both those who responded and those who did not return the moil questionnaire. 
Stage One of the study was designed to permit comparison of thoie discharged In post years with 
those frjrioughed from institutions In 1974 in Stage Two. Stage Two of the study Involved a longitudi- 
nal follow-up of those Individuals furloughed for d\ least 90 d^s from any of the Texas state schools 
during 1974. These joeople were contacted shortly after separcrtlon torn the Institution and then 
periodically thereafter for approximately 2-1/2 yeafi. Individuals from all age and ability levels 
were Included In the sample. At each community contact, information was obtained from a 
personal Interview with the client, a guardian or houseparent Interview* and observations made by 
the Interviewer about the client's behavior and environment. Guardians or houseparents were also 
asked to complete an adaptive behavior rating torm. This rating* along with ratings of work skills, 
were also provided by state school pe^nnei at the time of o subject's frjriough, Upon a client's 
return to the Institution, guardians and state school penonnel were Qsl<ed to provide Information 
about reasons for return and problems encountered In the community. Information was obtained 
for all subjects In the form of background and psychometric data from Institution records. In order to 
compare community lifestyles and prdDlems of previously instltutlonallied retarded pei^ns with 
those of nonretarded community residents, a short form of the client Interview was administered to 
151 residents of Lubbock, Texas, who were similar to the retarded sample In age, sex, and ethnic 
characteristics. 

FINDINGS TO DATE: Mall Survey. Based upon Infomiatlon obtained from approximately 39% of the 
sample, there were lifestyle differences between ability group (IQ below 55 and IQ SB or above) 
on most variables examined. The lower ability group was living a more shelte»d life and ap- 
peared to be more dependent upon others than the high ability group. Examining adaptive 
behavior scores in relation to employment suggested thcrt some minimal level of skills may be 
important, but beyond this minimum level, Increasingly higher scores did not differentiate the 
unemployed from those employed. Thus, while It might be possible to develop predictive esti- 
mates of the likelihood of employment and degree of Independent living based up^n IQ and 
adaptive behavior scores, this prediction would not be very precise. The most Important differtnce 
between high and low ability individuals may Involve a variety of community support factor. These 
environmental factor Include kind of training received while In the Instltirflon and agency assis- 
tance In the community, Those with IQ's above ^ recei ved more training and agency support than 
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did th© lower ability flroup, which may In Itself b© a primary reason for community Hfi^l© 
difference!. In eomparing leisure activities of retarded pemoni with the non'retarded. th© rospon^ 
denti were divided Into three major groups for anoly^^^ moderately retarded (IQ below 55), mildly 
retarded (IQ 55 and above), and community sampla Types of leisure activities were cate^rlzed 
as community InterQctton (ottendance crt movies, restaurants, cliAs, etc.) or social octlvlfles 
(contact with frfends, dating, etc.), In community Interaction activities, the mildly retarded did m\ 
differ from the TOmmuntty sample. In the areas of social activities, however, participation of the 
community sample exceeded that of the mildly retarded group, which In turn ©xceeded that of the 
nnoderateiy retarded, Dlfterenoei between the groups In soclo-economle and marital status are 
possible e)planations, as are IQ-reloted differences In social l<nowledge and skills, differences In 
oppoftunltles to meet prople and ^sslble constraints placed on social life by living at home with 
parents. Pefional evaluation of llf^le was measured by res^nses to items asking which things 
were problems from the re^ndenf s point of view, A greater number of th© retarded than of the 
community group reported pr^lems finding Wends (same and opposfte se^j and problems 
figuring out what to do with their time, LangHudlnGl P@llow-Up. Data collection was completed In 
June, 1976, A total of 582 Individuals were Includ^ in the sampla The final current stotui on each 
client was established as of October 31J 976, three years after the flrstfurlough reports were re- 
ceived. As of thot dote, 56% hod received discharges from the Insfitutlons, 32% war© still on 
ftjriough status, 1 2% had returned and wmm residents of the Institutions, and 1 % were decreased. 
Analysis of differences between those who remained In the community \^rsus those who returned 
to the Institution at any point has revealed that the returnees were likely to be older (over 30); 
placed In group homes or with employers: and placed near slate schools. Returnees also 
tended to have less Income and less Involvement In social relationships and activities. Interest- 
ingly, lower IQ clients were no more likely to return than higher IQ clients. Major analyses of the 
longitudinal data currently unden^gy ore designed to clarion (1 ) whatthe status and experiences 
of elients are at different time periods after furiough; (2) what variables change significantly over 
time; and (3) what variables predict adjustment at various times. 

APPLICABILITY; This study wlil provide general feedback on the current status of clients who have been 
Institution residents and pemilt compartsons of tho^ discharged In the past with those currently 
being placed in community setting. The Identlflccrtlon of particular areas of difflcuily shoftly after 
separation from the institution can provide the basis for e^ndlng or altering emphasis In existing 
pre-release training programs. Similarly, difficulties occurrtng later after separation may sugged 
the need for certain types of communis support programs. There are potential long-range 
Implications of this Information for selecting ar^ placing resldente. This shJdy, pertia^ in combina- 
tion with the results of other recent studies of the same type, may permit fairly good prediction of 
which Individuals will do well in community placement at a given point In time and thus or© ready 
for separation, as opposed to those who would benefit from additional fralnlng. Also, It may aid In 
Identifying Important determinants of the of placennent most suitable tor a given individuaL it 
Is hoped that the findings will aid both Institutions and community agencies In deinstitutionalization 
efforts and In providing appropriate supportive services. 



235 Procass and Outcome In Cooperative School Programs ini 
Texas 



OBJECTIVES^ The objectives of this study arei [1) to describe procem variable in cooperotiv© school 
programs [CS^] In Texas, Identifying components of programs which vary from school to school 
and ftom client to client; (2) to measure outcome of TOopercrtlve school programs In terms of the 
cllenfslevel of social andvoccrtlonai lntormation,\warfio^^ 

and rated adjiMment In a vocational placement* and (3) to Identify relcrflonshlps betwetn 
proce^ and oirtcome variable which would Indicate that certain program affarlngs and mmmi- 
ences ^trlburte to client success. 
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METHODOLOGY: This study represents an attannpt to detemnin© which program factom contrlbut© to th© 
effectivaness of cooperative school programs. Its basic d^lgn Included th© following: 
I Sompls S«l«etl0iii A ilst of graduating leniore and a ilit of their primary disability was 
obtained from each coo^ratlvt school program. To limit the number of programs from which 
studanti were sampled and to represent proportionately program variables of possibl© 
Importanc©, It was decided to claiiify th© graduate lists on the bails of four relevant variables. 
Proportionate numbere from each classlflcotlon were selacted to equally represent the dis- 
tribution of variables In the population of graduates. 

2, tsekground Vsrfsbltsi Data collected consisted primarily of that which was readily avail- 
able In the VAC's student/client flies or on the rihabllltatlon agency*s central computer fll© 
(e.g. ethnic group, secondafy handicaps, avail^le standardized achievement teit score, 
number of years In special ©ducatlon placement, number of family membti^. 

3, Preasti Varisblesi IhB ksy peisonntl In th© cooperative school program ^ the Vocational 
Adjustment Coordinator, DIrMtor of Social Eduoation (DIR)/the Vocational (Rehabilitation 
Counselor (VRC). and the Rehabilitation Supervlior (SUP) — were asked to complete a 
qusstlonnaire about program charact©ri^lcs, operation, and offerings, The VAC and VRC 
also completed another questlonnairs pertaining to each Individual student In the study. 
Questionnaire completed for ©aoh subject In the study were design©d to reveal Individual 
differences in e)^erlenc©s within the cont©)rt of a general program. 

4, Outa^ma Variablesi Outcome meaiures, collected Just prior to graduation, consiited of the 
following; (1) the feolal and Prevoootlorisl Inforifistlm Bottdryi [2) information obtained 
fronri vooatlonal rehabilitation case flies and from VAO and VRCi concerning Income, type 
and length of job plocementi, and Judgm©nts about current wori< adjustment and prognoiis. 
(3) th# Worlcer Rerthng Fomii dtveloped by the TeKOs RBlI Center, and completed by 
student's employer or wori< supervisor 

FINDINGS TO DATE: Analysis of open-end^ questions concerning the gr©at©st strength In CSPs revealed 
that a substantial portion of the res^ndsnti (30%) felt that sm^th and open communication 
among CSP personnel, jegular sch^l staff, administrators and the community was the greatest 
strength of their CSPs. The next most mentioned strength was VAC competence. Regarding 
weaknesses, communication again was the most fr^uently mention^ or^, but It was perceived 
only about half as many times as a program deflolt than as a strentf h. Fifteen percent of the 
r©spondente perceived a shortage of on-oampus fralning opportunities as the greatest weakne^. 
The VAC, VRC, and DIR responded to a rating form asking them to determine whether th© 
perfonnanc© of various staff roiei* Including those in special ©ducatlon and rehablliti^lon, was 
below, at, or above e)qDeotatloni. While the VRCi rat^ nearly half of the VACs as performing 
above ©xpeotatlons, vocational education and r^ulor teacher roles were frequently peroelved 
as below e)^ectatlons. VAC and DIR rotlngi of the staff roles were similar to fhme of the VRC In 
terms of p©rc©ntag©s of roles perceived as being perfbrmed below, at, and above ©)pectations. 
In order to Identify factors which facilitate or Inhibit the effectiveneM of the CSP, ali responding 
groups completed a Llkert-typ© scale consl^lng of Items relate to program success, Each 
respondent rated each factor as It related to their CSP on a scale ranging from excellent to very 
poor. While th© overall rneans for each Item were high for all rating groups, two factore — 
curriculum availability an^ availability of Jobs emerged as reicftlvely weak factoii, 
Correlations performed to asse^ fi© ejrfent to which different partlcipanti In the some programs 
agreed In ttieir perceptions of the^^tors In pr^ram effectiveness found a moderately high 
degree of agreement among CSP p©i|onneL 

Analysis of the individual Items, hiowever>indlcated that Intra-agency agreement was generally 
higher than Interagency agreement. In oomparing sLtogroups on favorablllty of Item ratings, the 
SUP and DIR, persons wtio ore more remote from the CSP, were generally more favorable in their 
rating than were the VAC and VRC. Analysis Is continuing. 

Following are some highlights on findings on student variables, 

1 » Students In cooperative work-study pr^rams were placed In a variety of jobs outside the tradi- 
tional service occupations. (On the whole, students above IQ 84 and males were placed In mur 
divers© and complex jobs). 

2, As for their salaries, th© students started their final jobs at an average hourly wage of S2.32 per 
hour (fang© S.50'7.25), At the time of the study, a large proportion of the students (69%) were 
earning S2.3Q, the federal minimum wage, or more, 

3, Employers w©re generally satisfied with wori<ers from cooperative school prc^rams, perceMng 
th©m as frequently or almost always engaging In appropriate behavior at work. 
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4 VACi ratings IndlcQted that students generally had good attitudes when they first took thelrf inal 
Jobi and that they had adjusted well to the jobs, 

5, Overall, the TeKOi students were performing at about the 40th percentll© In terms of their total SPIB 
scores. 

6. VACs and employers shore similar perceptions of th© performance of students, even though they 
obs©^© students in different settings that make different demands on students. At the same time, 
the VAC'S Qssessment of a student Is higher when th© student shows mastery of th© kinds of Infor- 
mation tested In th© Social and Prevocationol Information Battery. While knowledge Is not all that 
is needed for successful adjustment, our findings suggest that the kinds of knowledge assessed 
by th© SPIB bear at least a modest relationship to other kinds of outcomes, Including employer 
and VAC evaluations of students* Wages were only modestly related to other measures of 
outcome, but it Is quit© likely thaia studenfs salary depends on many factors In the placement 
process and the job mametthat hav^ little to do with client abilities. 

APPLICABILITV: The Idea for the proposed study originated with the Texas Rehabilitation Commission (TRC). 
Specifically, the program speclallits In mental retardation voiced a desire for a study which would 
not only provide systematic Information about the effectiveness of the cMperatlve school pro- 
gram, but also Identify components of such programs which contribute to successful outcome. 
Because the Texas Rehabilitation Cc?nmlsslon, the Texas Education Agency, and the R^T Center 
are full partners In conducting the study, Its relevance and potentials for utllliotlon are maximized. 
Because It oppman that no studies focusing on relationships between process and outcome In 
cooperative school programs have been done elsewhere In the country, the present study will 
have potential relevance to program planning and design outside of Texas. Finally, this first 
attempt at a process^outcome anolysli should have haurlstic value, stimulating ftjrther studies 
aimed at Improving th© benefits derived from cooperative school programs for th© mentally 
retarded, 
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OBJECTIVES; Th© President's Committee on Mental Retardation commlsaloned this study with the main 
objaotlve of determining whether a national consumer sampling approach is a feasible way of 
quickly detemnlnlng the needs and ottitudei of the retarded In such a way that national policy 
could be formuiqted based on the Infonmcatlon received. The feaiibillty of such an approach will 
be detennined by; (a) developing procedures which addre^ problems of Identifying and acces= 
iing a representative sample of retarded pemoni; (b) detenmlnlng the most valid and reliable 
Intefvlewlng techniques to be used with a retarded population; (e) developing written guides and 
training procedures for Intervleweii; and (d) testing the adequacy of sampling and Inten/jewing 
techniques used as a data base forpolicy-maklng. This study will also seek to meet PCMR's second 
objective of providing Information on the needs, clrcumttances and attitudes of a sample of 
retarded persons with respect to- (a) the extent to which community services ore available, known 
to, utillied, and positively received by the retarded consumer- (b) the nature and quality of his/her 
living circumstances; and (c) the extent to which he/she has the opportunity for declilon-making in 
regard to his/her life circumstances. 

METHODOLOSV: l^evlew of previous prevalence estimation studies will be the primafy methodology for 
conitltuting an Ideal sample based on a matrix broken down by various demographic variable, 
in order to detenmlne the feasibility of actually locating, gaining clearance for. and obtaining 
consent from subjects, major agencies will be polled by mall on their policies regarding release of 
Infoffnaflon about clients. Also, during the interviewing of the retarded subjects, exterislve records 
will be compiled on problems encounter^ and time spent with variojstTChnlques of accessing 
subjects. Content areas have been limited to! (a) availability, acceMibility, neoS for, use of, 
knowledg© of. and orttitud« toward services for the r^anded; (b) nature and quality of residence, 
hcome, and ^lal life: and (c) opportunity for and e3^erience In declslon-maklngJnstruments to 
be develc^ed Include a bockgimind Information form, and agency survey, a client interview 
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form, a parent or "signlflcant other" form, and an Intervlawar observation form. After cltaranc© of 
these formi by the Washington offices of RSA, OHD, and OMB, a series of pilot studies will be 
completed to explore d^emnlnanfs of reiponslvenesi, reliability and validity, as will as to guld© 
the selection of queitloni for the final Interview study. This serial of pilot studies will result In, a final 
que^ionnair© which optimizes responiiveness and rellabllfty* as well as research reports which 
clarify several critical teues In the fusibility of Inten/lewlng mentally retarded persons. 

FINDINGS TO DATE: A Serial of activities, involving Input from PCMRand preliminary Interviewing, culminated 
In the development of questionnaires to be used In assessing the feasibility of interviewing 
mentally retarded perions acrosi the IQ range. Literature reviews are nearly completed of 
communication skills of the mentally retarded, response sets In InteNew research, and prevalence 
estimation; and research regulations hove been studied through national mailings requesting 
Information of o variety of agencies and o^anliatlons, Two inteMew studies, one of Institutionalized 
children and one of Instltutionallied adults, hove been conducted, In each cose* 50-60 residents 
of different levels of mental retardation were Interviewed with alternate forms of an InteMew 
schedule administered a week opart, and attendants at the Institution provided answers to most 
of the same questions that clients answered. Preliminary analyses indicate a strong relationship 
between iQ and ability to respond appropriately to questions- o modest Improvement in responsive- 
ness from first to second administration; several difficulties at all levels of retardation Involving in- 
consistencies among responses to alttrnate phraslngs of questions on the same topic e.g., the 
operation of an acquiescent response set; and reiatlonshlps of both responsiveness and eon- 
sistency of response to the type of question format used (e.g., yes-no, elther-or. open-ended). 
Data collection foro thirci study Involving Interviewing of retarded children In the community and 
their parents is currently underway. 

APPLICABILITY: The study will provide an asse^ment of the needs of the severely retarded and the multiply 
handicapped, as well as Infomiatlon about how well aganoies are meeting their needs and those 
of the entire rang© of mentally retard^ penons, This Is especially relevant due to the current 
emphasis on serving the severely handicapped and providing progrcimi for them at the commun= 
Ity level In order to ftjifill the spirit of consumerism In current legislation for the handloapped and to 
provide a mechanism forfeedback, some assessment of the attitudes of the handicapped toward 
rehabilitation agencies needs to be made. This project will be designed so as to obtain Informa- 
tion which should be readliy used by sen/Ice agencies In better unde^tandlng their clients and 
enabling them to better meet the clients' needs. Data will be collected which can be utilized by 
federal agencies In evaluating their present programs and In formulating national and agency 
policy. 
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OBJECTIVES: The overall objective of this project Is to study the process of job enrichment and th« eff^jcts 
of enriched Jobs on the svork behavior of retarded perions. 
The ipeclfic questions under Inveitlgotlon Qmt 

1. Does an enriched job provide more IntrimMe motivation than a ilmplifled Job for retarded 
wortcers? More precliely, do retarded persons perform better (i.e., have higher output and 
fewer errors) In a Job which contains more varied elements (horizontal loading) and more 
discretionary or decision elements (vertical loading) than they do in simplified low cycle time 
jobs? 

2. Are any benefits which accrue from enriched Jobs due to the enriched Jobs themselves, or to 
the proeaM of job enrlchmenf? 

METHODOLOGY: The proposed project will utilize a 2x2 factorial deiign with two levels of Jobs (simplified 
vs. enriched) and ^^o sequences of program implementation in an A-B: B-A design. Half of the 
subjects will start on the enriched Job and cha nge over later to the simplified Job, while the other 
half of the subjects will start oh a simplified job. 
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The Jobs, both enriched and simpllfltd, will Involve assembly of an ©leotronie circuit consiiting 
of approximately 6*8 parti This Job will be created for this study, but will uie Gommerclally 
available parti and yAW approximate eontoct assembly wortc. The specific design of the Job Is 
not yet complete; however, It will have the following features; Clients will be brought Into a 
training workshop eitabllshid at the Lubbock Stat© School by the Researeh and Training Center 
They will be trQinad Individually to perform one of the 6-8 oomponeht Qiiembly tasks to Q 
criterton of a out of 8 consecutive ©rroriess trlali Following pretrolnlng, ollenti will be Introduced 
Into the work sltuatloa v^rtiich will oonilst of Individual work cubicles partitioned off from other 
workers to avoid confounding effecti of competition and STClal stimulation [ite proposed 
project ''Effects of Competltlbn and Social Stimulotloa"). Clients will work at the Job for which 
they were trained for approximately 6-8 weeks to eitablish ttabi© work patterns and to provide 
sufficient production and error data for onalyili. Clients wortcing on the ©nriched Job will follow 
the sanne pracadura except that they will be trained to assemble and test the entire unit. There 
will be a tralninq period prior to the changeover to a new job. 

Ollent pay. Ail clients will be paid hourly wages based on percent of ''normar output during the 
production portion of the study Clients will be paid a flat rat© during training, with all clients re- 
celving the same amount It Is felt thot the above procedure will eliminate bias due to differential 
pay scales for different Jobs. 

Dato SMtyite, Data (production and error) from the simplified and enriched Jobs will be analyied 
by statisticartests approprlat© to the variables (Independent variables! ordm effect and type of 
Job; dependent variables: pr^uotlon rate and error data). Additional data on training time 
(trials and days to criterion) will be necorded to permit ana lysis of covarianc© with final production 
data. Finally, trends in rat© and errors over time will be examined to determine If enriched and/or 
simplified tasks result In stable performance or only produce a novelty effect which wears off over 
time. 

Later studies will Investigate effaots of J^s which va^ In content but which provide no closure, or 
sense of. product oompietion. This could be done in the present study; however, spance and 
client popubtion limitations mitigate against grand designs. The present study should clarify 
effects of Job enrichment for retarded clients and make design of subsequent studies more cost 
and Information effective. 

FINDINGS TO DATE: This is a new project currently being conducted. No data are available yet 

APFIIC ABILITY: Past efforts Qt rehabilitation 'Of retare^ed persons through wortc-vocational rahabllitatlon 
have been haphazard efforts to establish o woric situation, or a "wori< like" atmosphere, in vvhlch it 
Is hoped that something would happen to the retarded client to make him/her a beffer person. 
These efforts are not haphaiard by design, but are. In most instances, extremely well intentloned 
efforts to help. In the absence of knowledge of how to help, The technology of vocational 
rehabHitotlon of retarded persons Is still very embryonic, and many praotltloners opefate as 
much on truisms as on empirical es^dence. Two of the truisms that are the basis for much 
sheltered woric and contract procurement efforts are that the retofded (1 ) can't learn complex 
tasks, and [2] like, or at least tolerate well, dull, repetitive tasks. Much evidence Is accumulating 
to refute the first point and the personal obseivations of the author and many ott-iers In the field 
have been that not only do the retarded not like dull, repetitive tasks any mare than their higher 
IQ counterparts, but that In fact they may tolerate thefTi much less well than normal woricers. The 
present study Is designed to provide information about the ways in which job orgQnliation affects 
the work behavior of retarded worker. Outcomes of ftils study will provide much needed empirical 
evidence about the motivational structure of Job situations, and the capabilities of retarded 
clients to acquire more complex Jobs Involving skill and Judgment 
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OBJECTIVES: 



1, To survey llteratur© related to assembly skills to generat© descriptions and o to^onorny of 
aisambiy skills. 

2. To task anajyie actual assembly Jobs to test the completeness a nd applicability of the taxonomy 

METHODOLOGY: A first step would b© a search of the literature on dlicrlminatjon and^motor learning, 
Induitrial ©nglneering, and vocational training and evaluation to define and clasilfy a conn- 
pendum of motor, discriminations, and Judgment skills of relevanc© to as^mbly tasks and to 
syntheslie this Information In a taxonomy. 

The next step of the itudy will entail collection and task analyili of assembly tasks. From the skills 
Identified in the llteratur© search, assemblyskllliwhlcharecommonand unique to each task will 
be classified. Sampling of assembly tasks will require on-site analysis of actual Jobs. 

FINDINSS TO DATE: Due to lack of funding for suitable support personnel, this project has not been Inlti' 
atdd. It has been approved for initiation by peer reviewers, and It is hoped that appropriate per- 
sonnel will become available so that project activity can begin. 

APPUCABIUTY: There are knowledge gaps in the rehabilitation field ooncemlng the vocational potential 
of the mentally »tarded. Although the types and levels of Jobs available to the retarded are ex- 
ponding due toan Improved training technol^y, llftle Is known about the content and sequences 
of instruction which will better prepore the retarded for employment. 

in vooational programs, training in assembly skills is on Important port of the instructional progfam. 
Many of the subcontracts procured by sheltered workshops are assembly tasks and potential 
competitive placement for many mentally retarded persons is with manufacturers who provide a 
variety of assembly Jobs. This project will provide information about the aisembly skills that are 
common to a variety of assembly tasks, thus providing content for vocational trolnlng programs. 



239 Effects of Goal Setting Training on the Job Performance of 
the Mentally Retarded 



OBJICTIVES: Two major objectives will be oddreised: to maintain productive behavior and to delay 
tangible or primQry reinforcement over one week periods. Through fractionation of the long- 
range goals tdlvldlng long-range goals into shorter intermediate goals] and reinfo^ement of 
the goal setting behaviors with feedback syitems and further Incentives such as bonuses, 
attempts will be made to shape sustained performance over one week periods. Finally, through 
a fading of reinforcement and fractionation of goals this study will investigate the possibility of 
maintaining productive behavior of clients in sheltered workshops while remaining on the usual 
one-week pay sohedule. 

METHODOLOGy; The basic question add^ssed In this programmatic research effort is: Do the setting and 
attainment of monetary goals spanning one week serve as an effective motivation for the 
mentally retarded? Two comparisons will be made to answer the question. Individual performance 
under goal setting conditions will be compared to a baseline condition In which payment for 
work will be on a piece-rate system (e,g. one penny for each assembled ball point pen), In 
addition to within subject controls, group performance under t^tment will be compared to a 
control condition where feedback on earnings will be administered on a daily basis. 
For the within subject assessment, clients will be placed under baseline conditions, work under 
conditions or gMl setting, return to baseline, then return to goal setting, The same number of 
clients will undergo an ABAB design but only receive feedback on earnings, A between subject 
assessment will be made for the goal setting treatment clients and the control feedback clients 
for the i portions of the program. Ten clients will be admlniste^d each of the treatments. 
The procedu^s to be used are; 
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t€MllMi Clients will be told that they wl II receive payment for the number of pens they assemble 
every Thursday, pay day for iheltered workshop clienti. Baseline condiflons will Gontlnue until 
clients have shown stable performance. The same condition will be readmlnlitered following the 
first treatment and control administrations. 

TrMfmenti Clients will be assigned monetary qmIs to attain. The production rat© under baseline 
conditions will be pro-rated over five days to obtain a total goal amount. Cllenti will work until 
they reach the goal, As soon as clients reach the goal amount, they will be assigned a new goal. 
Feedback will be administered daily to show progress toward the goah Three goals will be 
assigned during the first treatment segment. A second treatment segment will be administered 
following reinstatement of baseline conditions. 

Oontroli Control clients will be shown dally how much money they made and the money will be 
deposited in a bank to be paid at the end of the work week 

Subsequent studies will employ the same design, but under the second treatment phase In the 
ABAB design variations of technique for assigning goals and giving feedback about progress 
toward goals will be tested. 

FINDINGS TO DATE: This project is an extension and refinement of some findings from project R-26. For 
preliminary results from which this project grew see project 

APPLICABiUTY: Previous studies by the aulhori have focused on v^heth^r severely retarded persons can 
delay gratification and work toward long-range goals. Types of goals have been varied, as has 
the length of time required to reach the goal. These studies have shown that the severely 
retarded can In fact work for longer range giatlfloatlon. The present series of studies Is designed 
to investigate different types of feedback systems for relaying Information to clients about their 
progress toward a goal and to test the limits of these systems. These studies complement other 
work being done at the Texas Tech R&T Center, and other MR centers, In that they focus on main- 
tenance of performance In a training and work setting. The Importance of these studies for the 
rehabilitation of retarded persons rests on the generallzabillty of these systems to any work setting 
for the retarded, and their compatibility with different training systems. The studies inttnis proposal 
will investigate malnterv3noe systems for keeping productivity at a high level. This maintenance Is 
of prime Importance since, as earlier studies have pointed out, severely retarded perions can be 
trained to produce quality products at competitive rates, but when they moved from a training 
setting into a sheltered workshop with no malntenanc© program, their perfoffnonce deteriorated. 
Feedback systems of the type to be Investigated In the preiant studies can be easily installed in 
work settings, or Incoporated Into Job design, to help provide the necessary maintenance 
support to keep skills and behaviors acquired In training at a high level. 



240 The Ralationship Between Principals' Attitudes Toward the 
Retarded and Cooperative School Programs and Selected 
Program Factors 
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OBJiCTIViS: 

1. To determine the interrelationships armong principals' attitudes taward the retarded, learning 
disabled, and normal perian; prlnci^ts' attitudes toward Cooperatlv© School Programs, and 
vocational adjustment coorcilnatori' (VACs) ratings of role performance of principals; 

2. To determine the relationship be^een principal attltudinal variables and selectsd principal 
background variables; 

3. To determine the relationship between principal attltudinal variables and VAC ratings of role 
performance of selected school staff and VAC ratings of progfam quality. 

METHODOLOGY: This study ii an exploratory survey of administrative variables which may be related to 
program variables of significance for successful operation of CSPs. A mail questionnaire wq$ 
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sent to 1 98 principals of schools with CSPs in the state of Texas, randomly selected from all thi 
hlQh ichooli In the stat©, Follow-up letters wer© mailed to r®spondsnts who did not answerat two 
and four weeks after the initioi mailing. 
There were three sets of questionnaires in th© mailed packets; 

1, Questions concerning background variables of interest idekgrdund Information ¥Qrm 



2. Questions concerning opinions about aspects of CSPs, Progrsm Attitude $mm\m tPAM) 

3. Sennantic differential scaies on the mentaliy retarded [MRATT], learning disabled 
(LDATT], and normal person (NPATT) 

Data fronn R-SO wer© used todetemnine the relationships among the principoi atfitudinai data 
and variables related to program quality as perceived by VACs. 

FINDINGS TO DATE; In order to study the relationships of interest, questionnaires on attitudes and back- 
ground information were sent to the principals of the 98 schools participating in Project R-30and 
an addltionai randomly seiected 1 00 prlncipais. A total of 1 29 respondents returned the question- 
naires after two foiiow-up letters. 

Ratings on 1 6 bipolar, 6»polnt adjective scales were obtained for the concepts of normal person, 
mentally retarded person, and ieaming disabled person. Tests of. mean differences indicated 
that the iemantlo differential rgtlngi of the mentally retarded person were less positive than those 
of the learning disabled (t- 3.79,97 df, p<,001], and the normal periOn [t = 9J4 df, p<.001] 
and ratings of the learning dlsabied person were significantly less positive than those of the 
normal person [t ^ 8-02, 97 df, p <.001 1 Examination of the means showed that although the 
learning disabled person was perceived more fovorabiy than the mentally retarded person, the 
mean for learning disabled is closer to the rnentaily retarded mean than to the normal mean* 
Another Indicator of administrative attitude which was collected for this study was a 16-item 
scale on attitudes toward aspects of CSPs. Item means indicated acceptance of the concept 
and basic operational prooedures of cooperative school programs, but some controversy regard- 
ing diplomas* payment for an-campus work, serving severely handicapped youth, and the role 
of the vocatlorwai rehabilitation counselor. 

VAC ratings of principal performance and principal attitude toward the learning disabled wer© 
highly and significantly related. Probably the most significant were the high and significant 
correlations found between the principals' program attitudes and attitude toward the handicapped 
groups predominantly served by CSPs. These findings suggest that admlnistfation support* a key 
to effective operation of CSPs, may require extensive In-iendce training focused on principals* 
relationships to CSP programs as well as their basic attitudes toward these students. 

Background InfcrmQtion on administrative and CSP e^cperience and types of contact with the 
mentally retarded showed that amount of experience with th© cooperative school program, both 
as a teacher and as a principal, was highly related to mean program attitude (for years as 
teacher r = .36, p^.OOl; for years as a principal r « .32, p^.OOl j. Attitudes toward the retarded 
and teaching esipertenc© with the mentally retarded were positively related. 
As a prellmlr^ry data analysis, th© mean semantic dlffe^ntlai ratings of the mentally retarded 
, and the leamlng disabled person were correlated with the vrc ratings of each of 1 3 ichooi staff 
roles and 15 factors of Importance to CSP operation. The role ratings of th© regularschooi coun- 
selor the TRC cDunielor, and TRC supervisor were n«gaftv«ly correlated with the principals' 
attitude toward the letarded, suggesting that th© persons In those roles may have performed 
beyond the call of duty in th© face of principals vkrfio were notaccepting of the mentally retarded 
itudtnts In th© prognam. 

Of th© program factors rated by VACs, relationships between CSP and other school staff, coopefa- 
tion from students* parents, availability of appropriate Jobs, and supervision of students by 
employers were ail significantly related to principals' attitudes, with only the first being a positive 
relationship. It appears again that with these factors, as \Mth the staff role performances, a pre- 
Judiced principal in the schaoi induces extra ©tforts and cooperation by others in the serMc© of 
the CSP. 

APPLlCABILlTVi In CSPs th© total school environment Is esientlal for the rehabilitation of retarded youth. The 
degree to which the members and departments of the school community work in unison to 
benefit the retarded can have much Impact on the CSPs and their success In rehabilitating 
retojded youth. The principal as the leader In the school has great influence on whether other 
ichooi staff cooperate with the efforts of the CSP staff, Unde^tanding how the principal affects 
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fho operation and ©ffectiveness of CSPs will aid in the education of parsons In this vlfol admlnlstfa- 
tlve role and in outlining the itfuctuf© of CSPs as they relate to the school community. 



24i Vocational Handicapping Conditions as a Function of IQ 



1. To Identify and Qonnpafe th© needs and deficits of persons In the severe, moderat©, mild, and 
bordarllne levels of inteillgtnce In such areas as personality, adaptiv© behavior, senson^ and 
motor functioning, vTCgtional aptitudes, and work-related behaviors, 

2. Todesaribe the rehabilitation prooess for such persons in both rehabilitation and school settings 
and to examine how the process differs for clients of different Intellectual levels. 

3. To measure outcomes of rehabilitation services and detemnina reiationships behA/een outcome 
and (a) Inttllectuai level, (b) functional levels, and [c] types of s©Mo©s received. 

METHODOLOGY: In response to Input from state rehabilitation agencies In the r©glon, the study will focus 
on schaol paputationi gs well as on clients referred to rehabilitation agencies from other sources. 
In Ari<ansas* data collection will center on a vocational evaluation unit which serves the entir© 
state; In Texas, the study will focus an school populations, and will have a seocndary objectiv© of 
evaluating the benefits of programs which stress vocational training for the handicapped as 
compared to mo^ traditional wort<-study progranns. In all settings, subjects Identified for study will 
first be ©vaiuated with a compf©hensl\^ battery measuring functional capacities considered to 
be predictive of later adjustment. Most of the measures will Involve Individual testing, although 
ratings of adaptive behavior will also b© collected. Questionnaires will be used to oollect 
Infoimatlon abaut the programs and services which these clients then receive. Adjustment to a 
work setting will be assessed with a rating scale completed by work supervisoi^, and finally, 
through Interview procedures and olient evaluation, benefits derived from rehabilitation services 
will be ossessed approximately two years after the initial assessments are conducted. 

FINDINGS TO DATE: Literature reviews On the relatlonihip of IQ to social and vocational adjustment of the 
mentally retarded and on th© special problems of learning disabled persons are neoring 
completion, and a battery of assessments has been Identiflad. IData collectlan began In the 
summer of 1978. 

APPLICABIUTY: Rehabilitation agencies hav© expressed concern regarding the implications of introducing 
the American Association on Mental Deflolencys definition of mental retardatlan into rehabllita= 
tlon praotice because they perceive that many persons In the bo^erilne range of Intelligence^ 
who would no longer be considered mentally retarded, have difficulties which constitute a voca- 
tional handicap and can benefit from rehabilitation services. Thus, this study should Identify th© 
nature and extent of deficits In this group as compared to mentally retarded groups, as vjbW as 
indicate pfoblems th© borderline IQ person encounters during rehabilitation and eventual out= 
comes. At the ^m© tlm©, by ottendliig to the severely mentally reto^ed clleni the study will 
provide guidance to rehabilitation agencies as they strive to fulfill the mandate to give priority to 
the severely handicapped by Indicating the functional deficits In this group and the critical re- 
Idtlonshlps b@tv\^en process and outcome In their rehabilitation, 
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OBJiCTIViS: The main objective of the study Is to ©stabllsh, by presenting videotaped Interviews to per- 
sonnel Inten/lewers, rehabilitation counielors, and college students for ratings, which verbal and 
nonvetoal skills are predictive of the mentally retarded client's making a favorable Impression in 
a Interview situatioa and which, as a consequence, would be prime targets for training 
efforts. Additional objectives ore as follows' 

1. to establish for a population of severely to mildly re to rded adults the l©vil and variability 
across subjects of verbal and nonvefbal commynlcation behaviors; 

2. to determine relationships among communication behaviors; 

3. to assess the relationships between communication behaviors and client chafacteristlcs 
such as se^. IQ, adoptive behaviors^ and length of institutionalization; 

4. to determine whether communication skills are predictive of current vocational functioning 
levels; 

5. to determine the extent to which responsiveness to the demands of a question Is a function of 
the type of question asked; 

6. to assess the extent to which providing raters with Information about client intelligence, 
motivation, and Job skill reduces reliance on communication behavloii as a basis for evaluative 
Judgment; and 

7. to test the relative effectiveness of modeling and videotape feedback procedures in modify- 
ing communication skills found to be deficient and associated with making negative innpres- 
sions on raters. 

MITHODOLOSY: Ninety mentally reta^ed adults (both males and females) In the severe* moderate, 
and mild ranges of retardotlon were videotaped while participating In a "pretend" Job interview 
situatioa All of the subjects came from an Institutional setting. 

A standard interview format was constructed covering two topic areast vocational maturity and 
social maturity, with si^^een parallel questions in each topic area. Within topic areas, the types of 
questions asked (e.g., yes-no, elther=or, what questions, and open-ended questions) vjem s^- 
tematically varied so that responsiveness to communication demands could be examined as a 
funotlon of question type. The interviews lasted approximately 5=1 0 minutes, and were preoeded 
by a warm=up period during which the resea^h and the presence of the vidtotape camera 
were explained. 

Measures of communication performance In the IntenHews conilst of the following: 1 ) responsive- 
ness to communication demands of questions; 2) number of words In garbles, phrases and one 
word responses, and T- units; 3) total number of words; 4) number of T-unlts; 5) frequency of eye 
contact; 6) smiling; 7) head obstruction; 8) fidgeting; 9) speech Intelligibility; and 10) physical 
aftractlveness. Many of the verbal and nonverbal measures were used In th© pilot lesearoh, but 
several new measurei hove been added to enhance predictive power. 
Data on client ohanacteristics such as sex, IQ, lengtti of Institutlonalliatlon, and adaptive behavior 
have been collected from client flies. Correlatlartal artalysls and analysis of variance will be 
used to examine the relationships of these variables to communication behaviors, as well as the 
relationships among communication measures. 

Segments of the videotapes for the 90 subjects have been arranged in random order and 
prepared for presentation to rating groups. All interviewees are shown responding to the some S 
questions from the Job inters ew format, with each segment lasting approxirnately one minute. 
Three rating groups are proposed: a) personnel Intervlev^re, obtained through business admin- 
istiotion classes at Texas Tech; b) vocational rehabilitation counselors; and c) graduate students 
In Special Education. An interview rating scale has been developed which consists of semantic 
differential sfyle Items with seven points along a posltive*n©gative continuum Qoncemlng Intel- 
ligence, communjcatlon, personality, employablHty, and so on. Each rating group will view all 90 
taped Interviews so that differences amoi^ rating panels wiH not confound the analysis. Each of 
the three fatir»g ^neis will consist of six to eight persons and will review tapes In four Installments 
of 22-23, so that fatigue does not enter In. 

Because In reality, pemonnel In^rvlewe^ and rehabilitation counselors generaliy gotiier infomiation 
about the cllenf s capaclfles. work experience, and Job skills, a secondary study will be corxiucted 
In vtftilch descriptloni of each client viewed on videotape are syitemotlcQlly varied. For this study, 
raters will be pravlded with brief descriptions of each interviewee before \^ewing the videotape. 
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The dtscriptloni will be iystematlcally varied luch that each InteMiwe© Is described gs^ a) high 
or low In Intellectual functioning and general adaptiv© ability; b) high or low In motlvationgi 
faetors; and c) high or low In Job skills and exp©rience. Flffy^slx Inttn/lews will be used In this study 
so that there will be seven Interviewe©! with eaeh of the eight possible combinations of Intelleotual 
functioning, motl>^tlon, and job skill levels. 

In analyzing the ^latlonshlp between oommunlcatlve behaviors and evaluative ratings, correla- 
tional analysis and factor analysis will be used to reduce potential predictors to a small set of 
lelatlveiy Independent variables which can be entered singly and in combination In multiple 
regression equations. A 2k2x2 analysis of variance deiign will be used to assess the effects of In- 
fomnatlon about Intelllgenc©. motlvatioa and Job skill on evaluations, and these factors will also 
be entered along with communication measures In nnultlple regression equations to determine If 
rater knowledge of the cllenfs vocational assets or deficiencies results in less reliance on com- 
munlcation cues. 

The previous analyses will provide the basis for selection of skills to be trained. Skills which prove 
to be deficient In a substantial propoilion of the population and which are significantly correlated 
with evaluative fdtlngs will become the target behoviori to be modified. 
Subjects will be fandomly assigned to one of four graups: 1 ) mcdallng; 2) videotaped feedback; 
3) modeling plus video feedback; and 4) interview prcGtlce control. 

The subjects' perfomnance In the standard Interview will serve as pretest measures of baseline 
performance. Following treatment the subjects will again be videotaped responding to the 
sanna Interview questloniadmlnlitered byth© same Interviewer. Posttreatmentcommunlcation 
scores will be obtained on the target behavlofs. The posttreatment videotapes will also be 
viewed by one of the same group of raters preMously used, new ratings will be obtained, and 
changes calculated* 

FINDINGS TO DATE: The following findings have emerged from a pilot study in which 21 m^e^tely and 
mildly retarded women at the Lubbock State School participated In simulated Job inten/iews: 

1 . Responslveneis to communication demands of different types of questions oouid be 
measured reliably, and was In part a function of the type of question asked. 

2. Verbal and nonveripal behaviors were Independent of one another. Highly veibal subjects 
were no more likely than those with limited verbal skills to engage In positive nonverbal 
behavior, 

3. While one could piedlet verba! skill from IQ score, nonverisal performance could not be so 



4. However, both nonN^rtoal and verbal performance measures predicted evaluative ratings or 

Impressions mode In the Interview. 
IQ, three verbal measures (mean sentence length* responsiveness to the formal demands of 
questions, and variety of s.?ocabulary), and three nonvetool measures (eye contact, smiling, and 
lack of obitruotlon of the head through contorted postures or obscuring the face with the hands) 
were used to predict ratings of intelligence, personality, quality of communication, general Im- 
pression made in the inten/law, ond likelihood that the rater would hire the applicant. These 
measures accounted for fully 80% of the \^rlance in the total rating given by business students 
with personnel Interviewing experience (F ^ 41 2; df = 7,11 , p = .005), Those persons who used 
long sentences, mode frequent contact with the inten/lewen and did not mask or hide thelrfaces 
tended to be rated positively. Moreover, nonverbal behaviors were the subject of 66% of the 
rateri' comments In response to a question asking them which things the applicant sold or did 
which made an unfavorable Impression on them, These flndlngi are particulorty impressive wtien 
one considers what was not measured--e.g., physical appearance and attractiveness, vocal 
aspects of s^ech such as tone of voice and hesitations, and the acceptability or veracity of 
statements made, 

It was felt that these findings were promising enough that they should be pureued. The present 
study Improves upon the pilot study by Including a larger sample, a more standarlied interview 
fomnat, and more than on© group of raters to judge Intervleweei. 

APPUCABILITV: The study Is directly relevant to rehabilitation practitionefi concerned with communicating 
with mentally retarded clients and increaiing their clients' competencies In Job Interviews and 
other social interactions, Specifically, It will Identify Gommunlcatlon skliis which are deflcient- 
shed light on the effects of the types of questions posed to the menially retarded on their 
communication behavior; ^er Information about how rehabilitation professionals and othen 
react to the communication behaviors of the rrontally retarded; Indicate which communication 
behjaN^o^ ore consequential enough to warrant Intensive training ©fforts; and evaluate alternative 
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training procedunei to aid tnglners and teachen In nsmedlatjng skill deflcldnclis which decrease 
social and vooatlonol acceptability of mentally retarded clleriti. 

It Is b©ll&vid that trainers and teaehtrs may benefit simply by learning which oammynleation 
skills art deficient annong the mentally retarded and affect th© ways In which they or© evaluated. 
The measurement technlquss developed for the study will be usable by tratneri In asiessing 
needs. Flrvdlly, the study will provide tralnem with techniques dennonitfated effective In remediating 
communication skills deflclti. 

The rtseareh Is expected to improve technlquei tor Identifying communication skill deflcienciei 
and upgnading such skills. 

243 Issues In Deinstifutionaliiatlon 

Frtnelpai Invdstlgaten Omtel SIgelmsn, Ph.D. 
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OBJECTIVES; 

1 . To describe th© adjustment jsrocesses of more severely disabled perscni furioughed from slat© 
Instltutioni for the mentally retarded In Texas to the community, comparing them to hlaher level 
clients. 

2. To assess which types of clients receive which types of environmental support, which types of en= 
vironmentol support facllltot© adjustment, and which types of clients benefit from such supporti, 

3. Ted©t©rm|n©,fora sample of persons for whom both clients and guardian or houieparent inter- 
s^ews Wine collected, the extent to which clients and slgnlfloant others agree In thtir responses, 
and the #j^©nt ta v^hlch profiles of adjustment and correlates of adjustment from these two 
sources of data are conslsteni 

MITHODOLOGy: This study Is an extension of analyses of a largd longitudinal data set collected qi part of 
Project The methodology consists of data set arganlzatloa data reduction, and statistical 
analysis approprlat© to the stated objectives. 

FINDINGS TO DATE: Dye to shortages of funds, th© present project although approved for Initiation, has 
been held In reserve for a late start. 

APPUCABILITVi Delnstitutlondlliatlon has been a priority In both RSA and the Office of Developmental Dli- 
abilities. The Center's rich iongitudlnai data set Is unique and can provide knowledge relevontto 
community adjustment processes and fti© faclllfles and services vMQh facllliate those processes. 
In ttils study, special attention will be focused on the more severely handicapped petion and on 
environmental, as opposed to pe^onal, corelates ^ adjustment, 

244 Models for Servicds to th© teverely Hondicappdd 

Pflnall^l InMitliafon John Felt Suddlngfonp M.Dt 

St^fusi H«w 
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OBJECTIVES: At ttie conclusion of the p^Jeot, we shall hiav© produaed ttie following: 

L . A description of the actual operations of five vocational fehabllltation agenoles which have 
been designed to be responsly© to the pofttons of the 1 973 (Rehabilitation Act relating to leverely 
handicapped IndMduals, 
2, A generic desqriptlon of a whabllltatlon agency that may be called upon to addreis all 
^levant problems of any severely handloapped individual. 
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METHODOLOGY: The project will produce th© descflptioni of th@ operation programming and tt^e generic 
pfogram In th© course of four phases. These phases Includ©: 
PtaM li Prapqrafleii ari^ Manning 

Thii phase will yield at least two rmodeis which describe [a] th© objectives of the projict, (b) o set 
of lnt©rrn©d|gte states of the project which denote Its progress In meeting Its objectives, (c) monh 
tors which document Its success, (d) procedures for attaining each intermediate state (e) 
procedures to improve the projecfs effectiveness ov©r time, and (fj all other activities necessary 
to support the above. 

Phos© 1 wHI be completed byabstractlng the literature, making site visits, describing two models, 
and revising these models with the advice of selected members of CSAVR. 
PhmM III e«qu«tt iQf PtmprnmH 

This phase is designed to yield at least five proposals which promise to serve severely handicapped 

indlvlduais in a more effective fashion than is being done by e^dsting agencies, 

Phase 11 will be completed by distribufing the models derived from Phase I to state vooatlonal 

rehabilitation and bllrid agencies. Detalli of how the states may respond to the RFP will b© 

Included. Consultation to assist states in preparing their proposals will be offered. 

PhoM nil T«ahnlMl Auiatanet 

This phase is designed to yield five pr^rami which operate In the fashion promised by their 
respective proposals. Phase III will b© initiated by the granting of roughly 3100,000 from RSA to 
each of five vocational fehablHtatlon agencies. Site visits will be mad© by project staff to assure 
that the technical aspects of the proposal are being carried out as promised, Proleot staff will b© 
available during site visits and at other times for consultation. 
FhoM IVi IvsludHon 

This phas© will yield a description of the results actually attained by each of th© five projects, two 
years after funding, as measured according to the objectives adopted by each agency In 
addition, changes in the operatlonof the agency will be described, together with any deviations 
from the praposai. The description of th© actual status of theflve funded agencies (including any 
planned changes and any deviations from the proposal) will constitute the "description of 
operating agencies" called for In the first objective of this project. A generic description of a 
rehabilltatlan agency, the second objectls^ coiled for, will be derived from the description of the 
five agencies m combination with the ^'sample description** completed In Phase II. 

FINDINGS TO DATE: Phase i hai been completed, except for th© approval of the models by the CSAVR 
committee and by the project officer in RSA. 

The review committee recomnnended that the following IndMduals should constitute the first 
priority of those to be served; (a) Individuals IMng In rural areas, (b) Individuals currently residing 
in an institution, and (o) Individuals who are homebound. The committee Indicated no preference 
as to the fype of problenn which should be addressed. It agreed that the first priority for essential 
elements to be installed should be those dlrect^reatment procedures not looally available. 

The models submitted tor approvoi eoncem rehabilitation engineering and on "Intensive rehabilita- 
tion program." 

APPLICABILITY: Each deseriptlon of a project which meets the requirements of the 1973 Rehabilitation Act 
may be employed as one of several approaches which could satisfactorily address the problems 
of the severely handicapped. The six essential elements for describing such programs could 
form the basis for an orderly, concise, and comparable way of describing pr^rams and their 
effects and costs for program-planning and zero-based budgeting purposes. 
It is expected that vocational rehabilitation agencies will be motivated to modify their programs 
to deal with greater numbers of se\«rely handicapped Indlvlduais. present experience indicates 
that few existing prog rami are capable of dealing with the required numbers of severely handi- 
capped indlvldgois. This project will yield models which are not only appropriate for these 
agencies, but also ones which they are motivated to adopt. 

245 Development of Exemplary Models of Aehieving iffeetlve 
Coordination of Education and Vocational Rehabilitation 
In Local Communities 
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OBJiCTIViS: The purpoie of the project li to determln© what forms and mechanisms of cooperative pro- 
QfQrnnnlng &y vocotional rehabilitation, public school programs, and oth©rconr<munity agencies 
can improve the quality of services to handicapped youth. Specifically, the project will culminate 
In a state of the art report, detailed descriptions and analyses of ten eKemplary programs 
Involving Interagencv cooperation, and a synthesis of models In a model or rnodels repllcable 
nationally 

fviiTHODOLOGY; Literature review will focus on describing current public school/vocational ^habilltation 
programs and Interagency linkages and will serve ai background for describing th© state of the 
art and constructing qutstlonnaires and Interview schedules to be used In sit© yliits, A form will 
be developed to solicit nominations of outitanding prograrns from vocational retiabllltation 
agencies, state edueatlon agencies, and other relevant sources. A follow-up queitlonnalr© will 
b© sent to nonilnated programs to solicit Informatlori that can be used, along vs^lth telephone 
contocts, as a basis forieiection of ten exemplary programs. Sit© visits will ba conducted by a 
carefully chosen visitation team using structured and open-format questionnaires, Inten/lew 
schedules, and data oollectlon forms. The data collicted from site visits, alcng with the material 
identified through literature review, will serve as the basil for developing progrann models which 
represent QOmprehenslve and effective cooperativt programs to maxim!?© the vocational potential 
of handicapped youth. 

FINDINGS TO DATl: The lltefature review is underway Letters aollcltlng nominqtlons of programs which 
meet specified criterlQ have been moiled, and a follow-up questionnaire to be sent to nominated 
programs has been constructed. Wort< Is unde^ay to develop the infomnatlon goals and more 
detailed data collictlon procedures to be used In the site visits, 

APPUCABILITV: Interagency linkages ore a priority In RSA research and evaluation objectives. This project 
should provid© guidance to vocQtlonal rehabilitation agencies as to how th©y can work most 
effectively with public schools and other community agencies to provid© vocationally-oriented 
training and experiances to handicapped youth. This project Is partlcglarly timely \n view of 
recent legisiatlon in vocational rehabllltatiori and In education which has altered the missions 
and responsibilities of both and which requires a reshaping of cooperative relationships between 
agencies. 
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Vsoatlonal Ivaluation 

The development and dissemination of nmw knowledge In vocational evaluation 
and the client sen/lc© areas InterfacInQ with vocational »/aluation, (wtilch include 
work adjustment, vocational training, follow-up and counselor/client decision 
making), and also the devslopment of dernonstratlon progranns In ttie areas of 
client referral to vocational facilities and effective facility service utilization. 
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OBJECTIVES: The Equal Opportunities Projected funded by ESEA consists of e^cposfng reluctant leamsri In 20 
school systems to a vocational ©valuation experience whicn concQntrateion vocational explora- 
tion and goal study. A second component of this project Involveith© project staff In developing 
ichool-yocatlonal program reconnmendcatlons for each student Jointly with the student, school 
penonnel, and parents. The third com^nent Involvei foilow-up with school personnel In imp!©- 
rnenting these reconnmendatlons, as need requires. Finally, regular perl^ic follow-up oounseling 
is provided by the project staff to students after they return to ichQCil, The objective In the progrann 
©valuation of the Equal Career Opportunity Project (ECO) were a) to identify short and long-term 
©ffectsof vocaflonal evaluation on vocational deveiopment and to Identify short and long-temn 
affects of vocational evaluation and schoclfoliow-up on ichooi-relatidbihavlorsand continuing 
vooatlonal development. 

METHODOLO&V: Students participating in the ECO Prograr^ during FY 1973 (N^140), 1974 (N^ISO), and 
1975 (N^90) were the samples for this project. These student! are f&ferridfo as reluctant learners 
and v^er© identified by the schools as students characterized by having low academic achieve- 
ment, high potential for drop-out, p<^r attent^ance, tardiness, ©tc. Tv/o types of data were 
coileoted respective to the two goals of the ICO project: Student dorto on the CMI, a norm- 
referenced measure, and data on students obtained with queitlonnaites developed and highly 
specific to the intents of the project. Criterion levels for each objective were pre-established and 
©valuation of the attainment of the several objectives was conducted against these for the 
projects vooationai deveiopment and school goals. Simple t-testi and descriptive statistics were 
Input Into a basic Judgement ichenne to formulate judgements as to whether the project ap- 
peared to be attoining each of Its goals. 

FINDINGS TO DATE: 

Aftalnmant mi the VooatlMQl Dtvelapment Ooal. 

ECO had a definite Impact upon the attitudes of students toward entry Into the world of work and 
eareer choice. It also tended to have positive impact upon the students* 1) ability to appraise 
vocational and educational capacities; 2] to solve problerns related to career choice, and 3] to 
plan strattgies for pursuit of a career. These findings are reported by prclesslonals' judgements 
and tends to be corroborated with pre- and pott-measures obtained fronn the CMI. By the end of 
vocotlcrial evaluation reluctant leameii do not appear to have developed a capacity to utiliie 
occupotlonal Infofmotlon or fofmulate and select goals as evidenced by the data sources 
employed In this evaluation. However, there is some evidence to indicate that this capacity does 
develop by one year after evaluation. 
4ftalfim#nt of th# iehool QqqU 

Attainment ©f objectives and progress toward this goal of establishing mora positive behaviors in 
School Is mixed, with generally good effects on specific dlmensioris. Effort and quantity and quality 
of school work significantly Improved within one year of participation In ttie program in both the 
vocational and academic areas (see Farstenou's study below). Studtnts tended to be better 
odjusted to school after vocational evaluation, but this adjustment did not appear to be main- 
tained. Their interest in school was not consistently found to be as positive as other studente. Their 
crttitudes toward themselves Improved lubsequent to evaluation and ap^ared to be maintained 
after one year. Finally, they tended to develop a better capacity than other students, to formuiat© 
vocational goals. They do not appear to lose this capacity after a year back In school. 

APPLICABILITY: Vocational evaluation has been found to have an effect on Hie vocational development 
of ciienti. Further, the two-week vocational evaluation In conjunction with In-school follow-up 
tend to have modest but positive effects on social behovlofsof clients. A model to optimize the 
vocational and social effects of evaluation Is suggested as applicable In school and training- 
based ©valuation programs. The modei essentially Involves overlapping and integrating voca- 
tional eeunietlng and ouldgnc© into a sequenced voeatlQnal ©valuation* Viewed as a course. 
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th© ©voluatlv© findings and the cllenf s raactlons to them ar© systematically built upon during th© 
8 to 16 wteks wtilch this process might Involve during the training progfam orichool semester 
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OBJECTIVES; 

1. To determine the pattern of work reinforces characteristic of workshops In general, 

2. To detemnlne the patttm of vocQtlonal needs characteristic of workshop cllenti. 

3. To determine the rel^lonitilp between characteristic work relnforcer and client vocational need 
patterns. 

4. To determine the feasibility of providing an e^rfended rang© of work reinforcers within the workshOD 
setting. 

METHODOLOGY: The sampling unit for this project was the sheltered workshop unit. Five sheltered work- 
shops, using the Minnesota Innpoftance Questionnalr©, were identified and requested to partici- 
pate In the project The variables of interest were the twenty common v/ork ^Inforcem identified 
by ih© Wofk Adjuitment Pfojict Unlverilty of Minnesota, The Mlnneioto Importonce Qgestionnaife 
and Minnesota Job Description Questionnaire were used to collect the data. Woi1<shops partici- 
pating In the project alfeody have Minnesota Importance Questionnoire data available on 
cilenti. Workshop iuperviiofs and profeislonai persons were asked to completa a Minnesota Job 
Description Questionnalr© indicating the reinforcers available to olients under their suptrvision, 
Cilentand supen/lsordata art being anal\^ed on each reinfofcer dimension using analysis of 
variance to deterrrilne If there are any behveen workshop differences, 

Th© interaction of client need profiles and relnforcer profiles were studied using discriminant 
function analysis, Within-wofkshop nneans on the 20 MJDQ relnforcer soales were used to adjust 
client scores on the corresponding MJQ need scales. There 20 estimates of need-reinforcer 
oongruences were used to determine whether workshops could be differentiated in ten^a of the 
degree to which the 5 woricshopi were providing reinforcement at the some need level expressed 
by clients, 

FINDINGS TO DATE: 

irif«raetl9n of Client NMdi «vlth Availability of Relnfamers^ 

The basic resultof the dlscffmlnantanaiysls Indicates that workshops dlffers'i^ 
how congruent reinforcers of client needs are with the pattern and level of reinforcement clients 
seem to require. The secondafyresultofthis analysis Is thoteach ofthe discriminant functions was 
found to discriminate, Indicating there are four major vvaya in which the workshops are similar or 
diisimllarto each other. 

The different linear combinations of weights and estimates of need-reinforcer congruenca, 
compoiing the discriminated centrolds under each functioa project th© yniquenesa of the fl\^' 
wcri<shops. From this analysis, we can conclude that workshops C and 6 are most distinguishable 
from the other workshops In the manner In which they reinforce needs; that D represents a cross^ 
lectlon of the other four workshops; that workshop A tends to be similar to D;and that wori<shopB 
tends to be similar to f In the levels of conguience with which feinforcers are being provided to 
the dominant vocational needs of clients. Use of need-relnforcer congruence estlmat#i are, 
therefor, found to be quite effective osa means to describe an Importantdlmeniion of different 
work adjustment programi; The dimension being how well a given workshop Is able to provide 
reinforcers for clients' idealizid vocational needs. 
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Two analyses were conducted with n©ed-r©inforc©r congruenG© estimates to obtain an Idea of 
whether or not relnfofcers might b© extended: The ©xtraotlon of the ntid^relnfofcif dimension 
which principally, did and did not differentiate the workihopi on each function and the identifi- 
cation of relative congruence of need to relnforoen In these iwoanalysei. th© issues were which 
ones do and do not discriminate and whether client levels of need are greater than theavajlabi© 
level of relnforcefs. 

In termi of the abiolute degree to which workshops provide relnforcers which oreGongruent with 
their clients vocational needs, we have found that four of the five wQrt<ihops are particularly 
unique on the basis of sublets of a limited number of dimensloni (1 2 of the 20), that they share 
other combinations comrnonly, and that they cannot be ditferentlated among on th© basis of 8 
of th© dimensions. In the final analysis we found that it Is with rare exception that the le\^l of rein- 
forcement available exceeds the cllenti' levels of vocdtlonal need. More often than not, client 
need-levels ore significantly greater than the levels of available reinforcement, The distinction 
among workihops Is based upon dramatic contrasts involying the workshops ability to provid© 
congruent reinforcers for their clients' needs on on© linnlted set of dimensions, while simultaneously 
being unable to provide commensurate levels of reinforcement for a second set of client 
vocational needs. 

The distinction among workshops Is not to be found in terms of one workshop being conilstently 
lower or higher on all those parameters which play an effective role in differentiatioabut rather In 
terms of profiles of congruence and incongruence on specific subsets of the need-reinforoers. 
These important distinguishing profiles reflect the balance of relnforcementa which intentionally or 
accidentally have been arrived at In each wofkshop. Altering this balance may Involve simultane- 
ously diminishing or e^cpandlng one or more of the other relnforcer dimensions. To unilaterally 
conclude that expansion of relnforcefs Is possible would ignore the finding of this study that im- 
portant and complex differences e^ist among workshops and unwittingly presume that the 
patterns of congruence and Incongruence within each workshop occurred In a randorn fashion. 
It is conceivable that a wider range of relnforcers can be provided. But, it is highly advised that 
this expansion of reinforcers take into account both the profile of need-relnforcer congruence In 
those facilities which more adequately provide appropriate reinforcements forgiven needs and 
the operational and programming charactaristlcs which mak© thii prafile of specific congruences 
posaible.^Having found that workshops differ In terms of specific profiled subsets of need- 
reinforcercongruence estimates, itisunworranted to speak of altering a specific need -relnforcer 
without fully considering the complete subset of need'^relnforcers in which the need 'relnforcer of 
concefn operates In some balanced fashion. 

APPLICABILITY! Findings of the research can be utlllEed by rehabilitation facility personnel, particulariy 
those In work adjustment and training programs, to identify Important work relnforcers available 
in their programs. The fact that effective and Interpretable differentiation has resulted in using 
need-relnforcer congruence estimates suggests tfjo things. First* adjustment seMces do differ 
and useful descriptions of them nnlght be obtained using this estimation procedure. Secondly, 
given additional applied research studies to determine whether consistent deicrtptlons might 
be meaningfully obtained* to match individual client MIQ profllei with MJDQ profilesfora variety 
of woH< adjustment settings may help to Improve the referral of clients to adjustment sen/Ices 
which best meet their vocational needs. The dellveiv of services through tht vocational rehablllta' 
tlon counselor might be greatly Impacted upon If the findings of the present research are 
repllcotad ond found usable In the fashion suggested here. 
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OBJECTIVE: To measure the Impact of vocational evaluation len^ices upon client change, (Vocational 
evaluation client's characteristics, vocational evaluation personnel charactertstlci, and signifi- 
cant voootlonaj evaluation techniques will be Identlfled. The Interrelationships of these variables 



StatUii 



Mnel|iai Invvstlgatari 



Dinn!tDuiinpid.D. 

Cdmplttad 

April 1974sJuly 1977 

n Annual l$,792 
#6p Paqm 89, ft»ao 



Wt%0i Annual loM §S% 



373 




University of Wiiconsln --Stouf 



will be atudW to dstermln© ttielr ©fftcti on elltnt change). 
METHODOLOGYi 

1 . IdentlflccitlDn of characteristics of vocatjonal ©valuation clients. 

2. jdtntlflcatlon of characterlitlcs of vocational ©valuator. 

3. Identification of Vocational Evaluation Techniquei. 

PROGRESS AND FINDINSS: The jcjentlflcatlon of client chiQract&rlstlcs has been attained, Survey data 
suggests \M cllenti referr^ for vocatfonal ©valuotjon len/lces could be categorized Into ttiree 
groups depending upon ttieir ctiaraoterlstlcs and leh/lct needs, The first group Is comprlied 
prinnarlly of youngef (less than og© 24) slrngl© cllt nts who are mentally retarded or hove develop- 
mental dliabllltles and lltti© or no work eKperlenc©, This group has functional problems related to 
vocational development and r^afurlty and \nqu\6 b© most likely to benefit from a vocational 
evaluation progronrj which stresses the development of personal and social awareness related to 
vocational succ©^, The second group of referrals are those who are older, married, and possess a 
mommh\y grod vocational history and ikllls, and fypically have an acquired disability. This 
group would probably best benefit from a piqcement oriented vocational evaluation program. 
The third group Is made up of clients who ore older, have less than high school educationrhave 
had either no work experience or four or mort Jobs, tiave multiple handicapping conditions end 
display ©xtrenri© behavior patterns or difficulty Qonformlng to rules. This group would bent ba 
benefitted by m orientation and adjustment prograrn prior to evaluation. 
Resegrch on techniquei for objectively obieMng client work behaviors suggested that: (1) client 
behavior can be objectively and conslstontly dewribed In observable form; (2) behavioral norms 
can be ©stabllihed within rehabilitation facilities; (3) Individual behavior proflles based on stan- 
dard icores are easily Interpretable; and (4) there are significant dlffe^nces In obsen/ed client 
behavior patterns between facilities and between programs within facilltlei, 
Additional studies undertaken on the point sampling behavior obse^otlon method indicated that 
interotosen/eragreement was In the 90%. while obie^er accurQcy was typlcaliy at the 92% level or 
beyond. A comparton of the accuracy of point sonnpling with other observation strategies 
indicated that ft, overall, was the method with the highest accuracy, reaching the 99% level with 
80 or more observations. However, It was also found that observational qcouracy Is a function of 
the specific behavior being observed, the observational method used, and the number of 
observations mod©. In a related study, the test-retest reilabilify of a behavioral rcrtlng scale as a 
function of the len^h of time an Individual was in a program was examined. These resufti 
suggested ttiot It was only after an Individual has been In a program for 12 days or more that ratings 
were sufficiently reliable (.70 or beyond) to ba of value h Individual programming. 
Other findings of signlfjcance during this reporting period include; (1 ) Mentally retarded client 
performanoB on simulated work tasks can be improved by some 10-18% by the simple expedient 
of setting a goal; (2) Individual learning equations developed frorm Initial task aogulsltion data 
can predict subsequent performance with on average error of less than 1%; (3) the us© of 
Industrial norrns may result In unnecessary rejection of clients for certain occupational areas. 

The severoi activities of this project have been completed and promising research Ideas have 
been Incorporated Into proposed research projecti. 

APPLICABILITY: Numerous impllcatloni for practice changes have emerged from the project as has been 
detailed In (he prevloui Progress Report. These included use of objective behavior observation 
techniques; a method for scheduling and making accurate observations- setting performance 
expectations for clients as a means of increasing their performance rates; providing practice 
when InduitrlQl norms are used; and a method for developing content valid work samples. 
Journal articlei* Center research reporti, and Centertralning programs have been used to effect 
practice changes In line with these research findings. 
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OBJECTIVES: If *Vork adjuifment" li viewed qs a program rubric for adjusfinp ptrsons to wort rather than a 
"treatment" In and of Itself, It li recognized that this program could be Implsnnanted from several 
theoretical pefipeotivei. There are two major ^stacles facilities facs In offering differential 
treatment modalities within work odjustmerit, They ore: 
I Insufficient or limited treatment skills repertoire by facility staff, and; 

2. an Inabllify to establish a clear programmatic model of work adjustment by facility staff. The 
reiearch dojectlves are: 

a. to iun/ey facllltl©! to ascartaln the types of traatment[s) offered In work adjustment along with 
descriptions of ^pei of client problems confronted; 

b. to develop specific treatment modulei with respect to facility needs and to determine their 



METHODOLOGV: The project Ini/olves three different activities requiring differantmethodologles. These are : 
a Develop and validate speolflo work adjustment treatment modules. The procedure to be fol lowed 
for this activity is ©siantlally an iterative developmental approach with the following steps: 

(1) Select client problem area: Slgnlflcantvs^rt< adjustment client problern areas w^ 

on the basis of eKiitino RTC data, data to be collected from short-tt rm RTCtralnees, and other 
Information resources. 

(2) Develop treatment module: During this phase, each problem v/lll be stated In behavioral 
terms along with a goal or desired behavior, The literature will then be starched to locate on© 
or more spoclflc trwtment techniques which hove been shown to be effective In dealing with 
the problem. Each treatment tTChnlque wl 11 be written up in a step by step fDrmai AddLlonally 
a method for deteniilning the effectiveness of the tredment technique will be developed. 

(3) Field test treatment module: Each treatment module v^lli b© field teited in one or more work 
adju^ment programs. 

b. Develop fljnotlonQl elasslflcatlon system, 

o. Develop work adjustment treatment package. The third and finai phase of the project Involves the 
development of a oomprehensive treatment manual for woric adju^ment problems organlEed 
around th© functional olasalflcatlon syitem. This manual will ba bai^ upon the empirical evi- 
dence gathered during the developmental phase, It will be field te^ed In q manner similar to that 
used to develop the Initial tre<^ent modulei, i.e., by being Initalled In selected facilities or 
programs and d^o gathered to determine the effectiveness of the manuaL 



FINDINSS TO DATE: Based on preliminary sun/eys of problems In the field of work adjustments and further 
model building, there exists a decisive lack of ooncret© definition of vvork odjuitment and use of 
specific treatments for specific disabllltlei. The project's Intent to solve tt^se problems was 
noteworthy, but the all Inoluilve nature of the problems cojld not be handled with the R It T Center 
budget and staff restriction. This project, therefore, will be discontinued In favor of more detailed 
projects dealing with specific aspects of the gen^ls work adjustment programming. Wcxk Is 
currently underway to complete a treatment module on "Analyiing Perfoimanoi Problems In Work 
Adjustment Programming/' 

The Initial concentrcjtlon of matching a functional discfoillty with a specific treatment is on perfor- 
mance problems In work adjuffment prc^rammlng. Asse^ment Includes ^servatlon of on- 
task/off =t^ behe^loii In relcrtlon to pr^uctlon mea^r^. Specific treatment rni^u le to be tested 
Is the pacing of performance through electronic In^mentrtion, Procedures for Qnalyiing perfor- 
mance problems are currently being devised and application of these procedures at field sites 
Is being arranged. Initial pilot studies indicate increase In production* but performance of these 
changes has not been assesied. 

APPLICABiLIW: This project was geared for direct practitioner utilization in Its developmental and field tnal 
phases. The project has the positive aspect of organlilng treatment skllli and teehnlques In a 
higtily usable format. The Introduction and testing of woilc adjustment models and treatment 
Implementation con serve to clarify forthe practlfioner the usefulneii of theorY'bosed treatment 
approaches. Admlnls^atora and policy makers could have a model around which they could 
orgohli© and ©vqluate wortc odjuitment programming for maximum ©ffeetlven@ss» 



overall affectlyene^, 
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250 Th© Effects of Vocational Evaluation on Client Vocational 
Awareness Attitude and Competency 
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OBJECTIVErTh© Wisconiln Dlyliion of Vooortlonal Rehabjiitatlon hasietupa demonstration project entitled 
Concentrated A^eisment and Diagnosis in Rehabiiltation Entrance at th© Waukesha Offlca. This 
project has been set up to dettrmine the advantages of eoriy asseiimint of the severeiy dlsabied 
in their rehabilitation. Conilitent withi this objects© are ainni which include reduction in costs for 
and improved quaiity of evaiucftlon and more effective utiiliotion of community resources. The 
focus of the project is on reducing the time delay between referral for evaluotlon and assesimant 
of clients by basing a Singer Vocational Evaluation System In the offlce and locating a JE VS System 
at the Waukesha Training Center. The Center's emphasis in this effort Is to determine the Immediate 
effects of vocational evaluation on client voGatlonal orientation. 

METHODOLOGV: 

a. Samples: Samples for this study Inciude oil oounielors at the Waukesha office and all clients 
©ntering the Waukesha office between Decennber 19, 1974 and March 1, 1976 and referred for 
vocational evaluation. 

Counielofs provide ratlnga on behaviors of all clients refeffed to vocational evaluation during this 
period. Counseiof referrals will be '^noturai", L©., no attempt will be mode to Impose structur© on the 
refeffai process. Both estimates of client functioning and direct measures of their vocational 
attitudes and competencies will be biocked during the analysis stage on disabiilty and sex 
characteristics. 

b. Variables: Client demographic variables as sex, disability, referral source, ftjnds expended, and 
risk group ciassiflcatlon are bting collected from office records. Counselor demographic vari- 
ables as sex, eJ^erience, and referral patterns will also be collected. 

The dependent variables are client vocational owarene^. client vocational attitude, and client 
vocational ccmpetency. 

Procedures: At refeTOl, counselors rank each awareness area In temni of Its reiotive importance as 
an effect of vocational evaluation on the client Immediately after the counselor's first contact with 
the client, subsequent to vocatlonai evaluation arid prior to receiving the evaluation report, the 
counselof rates the clienfs functioning In each awarene^ area If the client is referred to the 
office-based evaiuatlon, the evaluator Independently estimates th© client's level of functioning in 
each area. 

The effects of vocational evaluation on client attitude and competency will be estimated in a 
^'separate sample pr©test-poit''test design. " Clients referred to the office^based unit are randomly 
assigned to a preor post-'te^lng with the CMI. 

Demographic data on clients and counselon w\\\ be employed In the analysis of the data 
collected on ollenti referred to vocational evaluation to most adtquately explain measured 
effects. The effects of vocational evaluation on client vocational awarene^ will be studied In a 
Program S#x DisabllHy factorial anaiv^ls of varianca design. Effects of vocational evaluation on 
Qttitud© and compettncy will be ^dfed in Sex DIsobi lity repeated measures analysis of variance 
design. 



FINDINGS TO DATE: 

^ADM Pf@gr€im Strueturt 

The evaluation unit len/ed between 1 and 7 clients per week over a 42 week period. The typical 
number served each week wgi between 2 and 4 clients with a rough median ollent-evalgator 
ratio of 3:1 . SiKty-nine percent of the clients referred for the service were males and 31 % famales 
and all we^ in the service between 1 and lO.Sdays. Mostfyplcally, theservlceduratlon was 45 
days and very rarely lasted more than 6 days. Eighty percent of those referred to evaluation com* 
pleted, with 1 6% dropping out prior to completion, and only 4% reported as not having shown up 
once the referral contact was eitobllihed. 

During the evaluation. 71 % were able to Identify at leqit one lob thot they hod had a nd liked, with 
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62% Idtntlfving 1 -2 Jobi, and 9% identifying 3-5 Jobs. In alL 64% of them could also state at leoit 
on© thing about the job which caused them to say that they llk©d the Job. When asked whether 
there was work which they would have confidenc© in thtlrabllity to do, 24% could not Identify any 
iuoh work, while 18% could Identify 3 or mora ^pes of jobs, and another 58% could identify at 
leoit on© job. 

In the previous five yeafs, 43% of the cllenti had not held Jobs, while 45% hod held at legst one. 
and 12% had between 2 and 3 different Jobs. This high percent of unemployment, however Is 
partially reflected in the fact that 31% were still in schooL 32% had left school before they were 1 8, 
and 65% of the group were planning further schooling or training, 

Weschlef Intelligence icorei and WRAT reading and arithmetic scores were available for a high 
propoftion of the clienti. Cognitively. the client had higher functioning than is generally found in 
vocatlona! evaluation sendees, but were functlcnaliy lll-preparad In literacy and computational 
skills. 

The general evaluation included coniblnatlons of aptitude* Interest and personality inventories, 
and various oombinotions of the 1 6 Singer evaluation units based upon the es^iuatoKs decision. 
Ifft^ti of VMoHoKial IralMfidn 

in the ©valuation of the effects of a hft/o-wetk vocatjonal evaluation seMce on adolescents. 
Mueller and Menz [1976) administered the Ca^er Maturity Inventory to the students prior to be- 
ginning ©valuation and immediately after in that study, highly significant Cp'<c.01) Improvement 
in student attitudes toward ©ntn^ Into the world of work occurred, along with a general tendency 
(p^l 0) forthem to improve thelrabilltieito plan entry into the world of work, formulate and select 
voootional goals, solve problems related to school and career choice, and appraise their own 
vocational and aduoational capacities. 

The present study attempted to determine whether such findings would be obtained with a 
typical fehabllltation group In a lervice of shorter duratioa The CADRE evaluation was ©ssentially 
on abbreviated fornn of the evQiuatlon which th© adolescents In the Muellerand f^enz study had 
reoelved. There were no changes In client vooatlonaf attitude or competencies as a result of the 
4.5 day evaluation. A short screening typ© evaluation does not produce significant chonges in 
clients along these dimensions. 

Dunn k Kom (1973) studied the effects of vocational evaluation on youthful offenders using m 
goal attainment scale similar to that employed In the present study, They found that dllents 
demonstrated awareness of present vocational goals at the expected level, but over all five goal 
areas their attainment was consistently at the '"less than expected" level Client awaieness was 
an expectation In Jhe CADRE progrann and a goal attainment scale was completed by counselor 
and evaluatons on a couple of the cllenti. 

On the basis of mean ratings provided by counselors and the evoluoton these clients do not 
seem to be *'aware" of the serNHces they need and of their vocational qualifications and 
potential. Counselor and evaluator both, however, see them as aware of their vocational Interests 
or vocational goals. These prerimlnary findings or© similar to those found by Dunn and Korn with 
youthful offenders who received a two week evaluation. 

APPUCABiUTy; The findings of this study document the Imnnediate client effects of vooatlonal ©valuation, 
\A^lth the increased concern for provlilon of adequate services In a timely fashion to ttie hahdh 
capped, the simultaneous concern has been clearly stated In the legislation that the effects of 
fehabllltation lervices must also be determined. This need for evaluation of rehabilitation services 
raises the Issues of measurement of expected outcomei of th© services. The findings of this study 
or© applicable to both Issues. They addreis the Issue of what Immediate effects should be 
expected from vocational evaluation. Such results In turn should be valuable to program planners, 
mar^agers, and practitioners in better utilliatlon of services toward the end of client benefit 
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OBJECTIVES: 

a. To ditermln© whether there am statistically significant differences between disabfed and non* 
dliabled pefiona in the CD types of occupatlDnal Information used for voeatlonal decisipn- 
nnakingand (2) nufmber of information categories used in vocational decision-making. 

b. To determine whether there are statistically significant differences between different groups of 
dliabled perions (i,©„ groups defined in termi of sex. major disability types, and prior work 
axperienc©] in the (1) types of occupational Infomnation used for vocational deciilon-making 
and (2) number of Infomnation categories used in vocational decislon-malcing. 

To determine through content analysis the specific sub-categories of Type of Work, Skill /Aptitude, 
and Wortcing Conditions Information used by disabled persons In making vocational decisions, 

METHODOLOGY: The Occupational Construct Inventon^ (OCI) was administered to 59 subjects who were 
clients entering a vocational evaluation program. The OCI consists of 15 plates In which thrae 
occupations are pictured. The subject is asked to decide in which way two of the occupations 
are similar and In what ways are they different from the thi^ occupation. The reiponies were 
coded with respect to [1] Biggers (1971) classification scheme and (2) a conteni analysis 
classification ichenn© based on the Dictionary of Occupational Titles (DOT) and the Occupation 
Information System. Chl-Square analyses were used to determine differences in reaponding with 
respect to various demographic characteristics in relation to both classification schemes, ' 

FINDINGS TO DATE: The findings indicated that there were distinct differences behveen Ihm d liabled and 
non-disabled groups in temns of the specific information used. The disabled group made more 
use of the Type of Work and Work Conditions categories Caccountlng for almost 80% of the total 
nurfiber of respdnses) and less use of the Skills/Aptitudes and Education categories. Also* jittle or 
no use of the Intereiti, Income, or Prestige/Status Infonmatlon categories was noted. There were 
no significant diffenences between the two groups In the number of different informationcafegorlas 
used by Indlvidua! subjects in making vocational decisions. The results indicated that subjeats 
conslstentlyusedonlytwoorthreeofthe nine possible categories. 

The results also showed significant differences behveen different groups of diaabled Individuals 
In terms of the sptclfic types of Information used indecision-making. Sex made o significant dif- 
ference in how occupational categories were used. Females used fewer categories and gave 
more cencrete answers than males. With sexual barriers being broken down h employment 
females should be mare fully aware of occupational information. 

Disability gfoupa us#d occupational categories differently, but not in the expectad directions. 
Physically handicapped malesdid notuse physical demands as heavily as other rnale disability 
groups; the menfally ratarded used aptitudes less than other disability groups; physically disabled 
females did not respond at all to environmental characteristics; and the emotionaliy disobled 
used environmental characteristics less than other disability graups. These suggest that the 
handicapped need help In understanding theirdisobiiity and assessing how It will affect thenn In 
on oocupatloa 

Longeramployment histories did increase the use of occupationol traits for males. This Indlcaiea 
that persons with minimum woric experience need to expand their knowledge and um of occupa- 
tional Infonmatlon, Finally, there was no difference In the number of occupational Informatjon 
categories used when males and females were compared with each other. 
The results ef this study Indicated that adult disabled persons were as limited In the ir use of 
occupational Infornnationas we^ the students in Biggers' (1971) study with o non-disabled 12th 
grade population. These findings suggest the need for developing rernediol programs focusing 
upon information use In decision-making. 

The Importance of good occupational Infonmation programs cannot be over-emphaslied since 
it may boon the asilstance necessary to insure realistic occupational choices from disabled In- 
dividuals who hav# oleariy defined barriers to employment (Doeringerand Priore, 1971), Such 
programs may ultimately lead to Improved methods and techniques for presenting information 
to disabled persons in a mannerwhlch can b© best used by them for decision -makl ng. By having 
access to and control over Information gathering procedures, as the rehabilitation professional 
does, th© disabled pii^on can actively lake pari In the rehabilitation choices. Prafeislonals and 
disabled indMduals must work side by side In vocationai planning and programming If Individuality 
In the rehalsllltatlon pracess is tofully come about and be maintained. 

Additionally, the reiults indicated differences In information use bB\vmm major disability groups. 
These findings preside content areas which need to be considered In pr^ram de^^lopm©nt 
and/or the mm of i5<istlng occupational information materials. Particular disability groups were 
concerned with particular kinds of Infomnation and these areas should be incorporated Into 
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vocotjonal programs to meet the needs of these groups of Individuals. Work somple devilopers 
will also find th© result beneflciai ilnc© it Indicates types of Infornnation which should b© included 
In the orientation materials to the client prior to the administration of the work sample. 

APPUCABILITY: The results of these studies on th© identification of the felatlve importance of different typei 
of occupational Information In vocational decliion-making by disabled persons may have four 
prima n^ usas< First, th© extent to which disabled persons are In need of specific programming to 
aislit them In making effective use or information and the need for development of special pro- 
gramming focused upon information use in decision-making has been suggested in th© itudy 
Second, the findings indicate that there are differenGes in information use betv/een dlffert^nt 
disability groups. Disabilities may need to be taken into account in program development 
and/or the use of e?<liting occupational information materials. Third, the findings Indicate some 
Information which should be included In occupational infomiatlon presentations Intended for 
us© with disabled groups. This may enable state rehabtlltatlon agencies and rehabilitation 
facilities to evaluate ©xiiting print ond non-print occupationa! information materials with respect 
to adequacy for use with a disabled population. Such guidellnei may also le^^e to focus in- 
house development of occupational Information which are most commonly used by disabled 
persons In decision-making. Fourth* the results may be used by work sample developers to 
detemnlne types of occupational information that should be Included in the orientation materials 
provided to the client prior to the administration of the work sample. 



252 Telecommunications in Training of Rehabllifatlon Facility 
Personnel 



OBJECTIVES: This project's purpose Is the developmental and implementation of an innovative technique to 
enhance the training and research of the Center. The objectives ore to determine; a] the avaliabiU 
Ity and costs of telecommunications sy items or equipment nnost aompotlbie with the trolning 
and/or research needs of the Center b) Potential and actual beneflts to training and reiearoh of 
the Center, 

METHODOLOSY: The mechanics of the project consists of three phases: 



1- Planning Factor — Determining telecommunication systems and equipment costs, 
advantages, disadvantages, and Center needs. 

2- Demonstration Factors — Site arrangements, training rnaterlai selection, and evaluation of 
training via telecommunication. 

3. implementation Factoid — Cost/benefit analysis based on Phase 1 & II to determine optimal 
system for Center needs. 



FINDINGS TO DATE: Phase I has been completed In terms of exploring various telecommunleotions 
equipment and systemi. From this Information, the Center hias devised a ttntotlv© system relying on 
conference telephones of two types; 

1) Teltphone company conference telephonei r^ulring installation and rental costs, 

2) The Center's own cradle-type telephone conference unit r^uirlng no Installation, 

The training speolfled above will ©noble the Center to nnalntaln semi-permanent satellit© train- 
ing/research sites plus the flexibility of reipondlng to short- term needs. Either unit can be used v/lth 
ten different sites and Is suitable for small groups of 10'20 Individuals. Mor© than twenty Individuals 
Qt a site mc^ r^ulr© e^rtemal ampllflcation devices Phase II Is currently wd&r^a^ and prellmlna^ 
t©stlng has proven satlifactor/. This project Is ©xpaoted to reduce trGlnlng/resaarch travel costs, 
while ^ th© same time Increase qualify and breadth of tralnlng/reiearoh. 

APPLICABILITY: The need forari economical method for providing short-term training and other staff de- 
velopment activltiei to rehabilitation facility and state agency personnel is self evident Telecom- 
munjCQtlons technolOQy offers a way of providing a personal link between trainers and trainees 



Piinel^al invMtSgatar: 



Soptdmber 197i^yn@ 1973 
Annual $13,80i 
ITT Annual $4Moa 
#6, Paqm 231, R-M 



FrojMtdd Total $I7|0CIQ 
RT % @f Annual Tdtal 6$% 



379 




University of Wisconsin -Stout 



while avoiding exeessiv© travel costs and energy consumption. Through th© ui© of conferenc© 
call oapabllltles, It literally allows trainers to be in several places at one©, thus Increasing their 
utilization and making thi©ir e>cp©rtlse more v^ldely avaliobl©. 

The findlngi will be used primarily by trainers and staff development personnel. The appHoatlon 
of telecommunications tschnology may b© an ©ffectlve and ©conomlcal means of providing 
short^erm and In^seNc© training to rehabilitation personnel jn divers© geographical areas. 
There are several possible spin'Off applleations, one of whleh involves the more effective us© of 
consyltgnts. It is often desirable to obtain consultation on a very specific topic either as part of a 
training program or in planning and program review, Telecommunicatloni may be applied as a 
means of securing short (one or two hogrs) Gonsultatlons on these topics. This would make better 
us© of existing expertise at a lower cost, 



253 Dsvelopment of a Competeney-iased Staff D©v©lopm#nt 
Program for Vocational Evaluators 
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OBJECTIVES: The study Is directed toward assessing th© competency needs and levels of vocational evah 
uatofs to provide quality seNces to th© handicapped. The objectives or© as follows: 

1. To coordinate action \vlth varloui profenlonal progpi and training/education facllltfes to 
provldm Inpirf Into the project*! deifgn and relevahcy, to avoid duplication of effort and to 
dlssemlnat© projeet's flndings. 

2. To ascertain competency statementi which reflet the task requirements of th© voeotlonal 
©valuation, 

3. To determine th© relative importance of competency statements In ii^iotlon to Job require- 
ments, 

METiHQDOLOGy; Th© procedure Involves devising a questionnaire containing competency statementi 
canceming vocational evaluQtorJob requirements, having a select sample rate the Importance 
Of these statements, anQMng data for iignificanoe and Gommon task requlrermnts. and repeating 
^© pfooedur© as necesicifv to refine the data for meaningful Impact to training/education 
pfOgrams and pfofesilenal groups, 

FINDINGS TO DATE; An Initial itatement pool of over 2500 competency items has been sereened and 
reduced to 175 competoncy tfotemenh relating to vocational evaluotor task requirements. Th© 
itatomente were administered to groupi of 116 r©habllMon educotofi, students, and practicing 
vocational ©valuaton who were asked to rtf e ttie Importance of ^3Ch statement and Indicate 
where tfot skill could bett b© aoqulred, Biographical data was collected on each respondent 
and reliability checks were mod© m the rating. 

fvlost of ihe 175 oomp^tenQy itattments were perceived by th© r©spond©nts to b© Important 
knowledges, skills, and abllitlis for an entry level ©valuaton Although the findings suggest the in- 
stfument moy lack discriminatory power, the 1 75 statements w©re developed from an Initial 
analysis fo 2500 statements, ttiereby Increasing theappllgabiiitvof tha statements dlrfjctly to the 
skills of the VQcatlonal ©valuator* Thus, it Is reasonobl© to ©Koect m% comp?. tencv stofements 
would D© perceived as important by the respondents. 

Since the importance of the competeney statements haii been detefminad, continued Qnaiysls 
f«us on screening out th© lew priority statement for the purpose of anQlyzIng th© other 
competency statements by categofy or subject aiwa and learning app^aches In relation to 
lde/1K^^Ing training units for staff development fnainlng. 
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tlonfgellltiei.Theavallcibility of validated training units may also ©ncourag© th% devolopmant of 
new tfalnlng prograrns for facility personnel. 

An addltlor^l poiilbl© application of the reiulti of the pfoject ii the us© of the aseassment pro- 
cedures fob© d©v©lDp©d In a competency-based certification program forevoluators. Currently 
ther© Qm no yniversglly accaptsd '^stanciafdi" for certifying tlias© Indlvlduali, but the asitssment 
prooedures to b© divtloped in this project will lend themselvei to ttili purpose. 

254 Paetors Influencing Counselors Determination of Client 
illgiblllty and Referral for FaQllIfy Sdivioes 
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OBJECTIVES; The prirnary goal of ttili pfoject Is to reduce knowledge gaps with resMct to eligibility 
detefmlnatlon and to ganerat© new Icnowledg© which would result in decrooilngtjme, cost, and 
errors currtntly Incurrtd In ©ilglblllty determination, Sp#clfleglly the project examines the 
deolslon-making prsc^ of ttie VR counsolon and th© eKchang© of Informcitlon via refefrai 
requests and reporfi The objectives of ttie study or© to datarmlns: 

1. Wh#ttT6r ttia iaqy#nce and nunnber of Informotloncil reports offeot outcorfi© ©Ilglblllty deci- 
sions, 

2. Whettier there exists certain optimal patterns and types of Informaflon that ^©ct decisions. 

3. Wliettier critical content statements within a report bios tti© d^lslon-mai<lng procoss. 

4. What factor affect th# referral requests. 

6. What factOfi gffeot the intepretation of the referfal report, 



MITHODOLOGY: The procedufes for this sti^y var/ QOcordlng to th© hypotheils under Inveitigation. Throygh- 
out though, the parllclpctInQ rehabiiitatlon cQunselor simulates ellglbilltv determination and/or 
planning of iubssquent servleei, SIk cases repreient a croii lectlon of rehabilitation risk and 
severity groups. Eooh cos© limulatlon providei 20 medical and nQn'medleal r&ports and case= 
notes from whiQti ttne subjeot can select and us© In eligibility detefminatlon and/or planning 
decliloni, Datalled Infermationonthe methods Uiedtoaocompiish th© lepardteobjectlvescgn 
b© found In tlie C©nf©r*s Progress Report #4 



FINDINQS TO DATE: FrofTk a prfcr study, It was found that VR counselors us© anywhere from 3 to 14 referral 
reque^s prior to making an eligibility declilon. Howover, the number, type, ond seqyeno© of 
salecting reports does not appear to affoet the eligibility decision. The presont ^dy Is to examine 
foetors in tti© content of ttie report on refsTOl systern which bears most heavily or\ the deGlslons of 
ellglbliity and sen/lot referraia. 



APPLICABIUTY: The result! of this project Or© anticipated to have on© of th© following uies; (1 ] th© determi- 
nation of guidelines for assessment and ellglbliity determination with specific client groups 
whieh could be us©d to ©stabllih case review standoi^i; (2) th© determination of critical report 
eantent which could b© used to ©itabllih guidelines for preparing reports as well os performance 
evaluation of professional Gonsultontsj (3) the determination of the types of blasts whieh occur In 
making refenals and preparing reports which could bt used to develop guidelines for referral 
and report writing. 

Additionally, the raiults will provide basic information regafdlng the ©llglblilh' determination 
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OBJECTIVES: The goal of this project is to develop, Implemeni and monitor a line of programmatic re- 
search ar^d research ufliliatlon actlvltl©! In thi ares of c^i&nt lelectlon and rehabilitation planning 
with a particular focus upon those severely disabled persons whoara referred to rehablUfatlon 
fQcllltles for Qiiessment and ©valuation of rehabilitation potential. 
This goal will b© attained through the following speclfia objecliver.: 

a. To Identify researchable lssu©s in the area of client selection and rehabilitation services 
planning, using the Cent©rAdvlior^Confirnlit«0,RSAR&Eitfat©gy. state rehabilitation agency 
personnel* rehabilitation facility personnel and other Input soufces. 

b. To develop a programmatic r^seofch stratagv and restarch utilization plan based upon 
Identified reiearohabi© issues, knowladga gaps, and priontyooncsrns, 

c. To prepare Issue analyjis and position; pap^n based on literature reviews which identify 
specific knowledge gaps and v/hlch forrnulitf rdieorchabl© problems. 

d. TO conduct pilot itudies which demonstrate twi^Qfth fsDsibility and/of resolve methodologicQl 
and instrumentation iisues rsloted to Id© nltftod knowledge gaps and re§©archabl©prdblems. 
To make available for djisennlnatiQn. resecif^h Mndlngs not Included \n oth^r prolecfs. 

f. To develop research project propo?ials for subryiliilon to the Center's Advisory Commiltea- 
RSA Regional Office, and RSA Special Cenl&rs Office for review nm opprO'^^L 

g. To review the findings of Center prograrr^rnafic '/©search activities with the Centtr training 
section to Insure that optimal diiieminotion and utilization of oil finds is occurring. 

h. To nnonitor and ©voluat© Center programmalic reieofch and reiaorch from othc; sources 
related to client ielection, rehabilitation plisnnlng, and the use of vocationoi avQluation 
procadures in client asseiimentand planning with the purpose of periodlcGHy revising the 
pregnonnfnatic research strategy, reiearch prioHtlei, researoh activities, and ressarch dliseml^ 
nation and utilization procedufes, 

METHODOLOOy; The purpose of this project la to deal with thoi© needs bv^ (1 ) conducting a iyitematic 
analysis and Issue identlfiCQtlon on the role and function of faolllty bosed vocational □ssessment 
and ©valuation programs In the state vocational fehabllltotion agency eligibility determination 
and Individualized planning proceises; (2) developing a pfogrammatic research strategy which 
will reduce or remove the knowledge gapi relqtsd to the Identified Issues; (3) developing 
specific reiearch projects which will deal with knowledge gaps in relation to specific pfoposais; 
(4) integrating the findings of thtse pro|ects, as well as the findings of reseereh by others. Into a 
systematic body of knowledge; (5) allocating resources for Center resea^h and joint research 
Into eritieal areas. 

FINDINGS TO DATl: Beildei the Initial purpose of organizing research strategies in the Center's mission 
area, a primary purpose of this project is to stlrnulote interest through the dissemination of 
research conducred by students In various aspects related to facility sen/Ices and dellvefy. The 
findings or results of this project to date, therefore, ore the following student reseofch: 

AdamezQk, M, A Survey of the Implementgtlon of yocatlonQl fv^luatlon Reiults. August, 1 977. 

SashynkL T. Work Values Armong First and Recidivist Offenders, August, 1 977. 

Bode, M, Characteristics of Apprgprlat© and Inappropriat© Raferrals for Vocational Evaluation, May, 1 974. 
Brar^ln?, B, The Us®fulnsss of a Job Site Touf as a Method of Occupation IjcploratlQn. August, 197S. 
Bfoweri. i. The Effects of Proeties and ProQrasslv© Part Tralnlngand Work Sample PerfoPmanc© ©f the P^entalty Reta.ded 
August. 197?. 
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Goodman, R. The Iffact of MuEak on Shop Performanes in a Wor^ AcHvity Center August. 1 977. 
Holmei. T. Over Door Assembly and Disasiernbiy, Augusi ]97B, 
JohnioaT. Johnion Shipping Clerk Job. February, 1975. 

Kennedy. M, Changei In To sk^ pacific Self Concapti After VoQatlonal Evaluation. May, 1973, 

Kfamer, C. Us© of Job Analysis to Initiate Systematic Situational Aiiessment at the Eau Claire County HospitaL Januorv, 
1973. 

Kfuel, D, Client Behavier In Two Rehabilitation Pfogrami. December. 1 975. 
Mana C A Human FactoriCh©ckliit for Vocational £\^luatori. Decemb©f, 1972, 
Mason, V. Prpcadufei of Follow-up Pfogramsin Rehabjlllotlon Facilltiei. August, 1974. 

fvlcLauQhIla U Oocupatlonal Stereotyping of Sex and Pliability In the Vocational Evaiuatlon Proceii. August. 1977, 
Mueller, J. I^eiatlonshlp Between Wa:ic ReinfofOefi, Vocatloiiai Needs and Reported Job Satlsfqotlon for Vocational 
Evaluotori. May, 1973. 

Peck, A Study of the Us© of Evalual'on in High School Programs for the Hearing Impaired. August, 1976. 
Petit R. The Job iKpeflence Kits as VocQr.onoi Evaluallon Proeedurei. Augyit, 1973. 

PoWfSkl, M. Pre-Knowledge of Aaceptable Performance and Goal Setting in a Work Evaluation SIluQtlon. May, 1 975, 
SehlottrnQn, V. Effects of Modeling en Work B&hQvlor. December, 1 976. 
Schober, D, A Review and Ejcamination of ThiDrfes of Employabillty, May. 1 972. 
Tanner, D. A Situational Assessnnent ManuoL November, 1 973. 

Vincent. M. D. The RelQtlonihIp BBhmen Inventofied Interests and Occupational Areas Recomimencjed for Clients After 
Vaaatlondl Evaluation, August, 1 975, 

APPLICABILITY: The project has implications for change in policy, program, and practice, They includQ: (1 ] 
policy- tha IdentlflCQtion of research prioritiei and allocation of reiearoh fisources; (2) progfCJm^ 
IdtnllficQtlonofpfogrammlng isiues. knowledge gaps* and the development of new knowiedge 
needed to reduce th© gaps and resolve the issues; [3] practlce^th© identification of priorify 
praotioe Issues and knowledgs gaps, and the development of praoticei and tectiniquef to 
resolve the issues; and (4) spinoff ^th© technique of Inoreasing the utilization of Center rasaarch 
findings through stimulation and support of reiearoh by others in the rahabllltatlon community. 



256 Effects of th© Us© of Different Typ©s of Norms on the 
Vocational Reoommendatlons and Occupational 
Decisions Made by Vocational Ivaluators 

Prinolpal Invest igeter: GdrQldine Hsn^ng id.D. 

Status: H9¥i 

ttti July 1 977-Jun© 1 9 7S 
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OBJECTIVfS: 

1. Todetermlne whether the typesof norms used (client, genera! population, orGompetltiv&jaffeQt 
the elinloal Judgments macle by vocational evoiuators about sevarely disabled perioni with re- 
fere nee to o ipeclflo occupation. 

It Is hypothesized that making vocatlorial recommendations (i.©,, broad recommendations re- 
lative to level of employabllity. artos of work, worker functioning levsl, and servic© naeds) is a 
clinical ludgment procass which is relatively insensitive to shifts In type of norm. It Is furttier 
hypotheslzad that making occupatiqnoi decisions (decisions regarding placeabiiity, tralngbillty. 
or non=sultabiHty with reiference to specific occupations] is an actuarial decision-making procass 
whlcti is senslttve to changss In fype of norm: specifically, th© use of competitive as opposed to 
client norms Increases the numberof *screen*ouf' and investigatory daclsions (more Information 
needed) mode with severelydliabled persons. 

METHODOLOSV: Vocational Infomiatlon containing client, general population, or cornpetltiv© norms at 
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or (4) not b© cenild&red for that cccupatlon. 

FINDINGS TO DATE; Preljmlnafy analysis of th© dQta did not confirm g priori ©xpectatlons. ^nerQlly, client 
norms did not result I nmor© scre©n'OUtd©oislons(4)ttiandid cornpefltlve or general population 
norms across all levels of client functioning (above, average, below). Surprisingly, however, 
significantly more Investigatory (3) and screen-out [4) decisions wBm made with cHent norffns 
than with general population and competitive norms when the le^l of functioning for the client 
was labeled as above average for oil three norrns. Further analysis of these data are being 
conducted as well as data being collected on their effect on the clinical declbloni of v^atlonal 
evtiluators. 

APPUCABILI^: The Importance of this project Is twofold: (1 ) It will attempt to show that the use of "oorrpeti- 
tlve ncmns" (which are a valued choractefistle of aaseisment materlols according to many 
evaiuatori and counselor) nnay produce an mifmt which Is opposite that desired and valued b/ 
the itote-fedoral VR program (he., may result In reitrlctlon cf employment opportunity for the 
severely diiabled); and (2) It will attempt to show that vooQtional rsocmmendatlons [which am 
commonJy um<i by counselors and clients foreHglblllty detenmination and program plannlr^g] 
ar^. v^Q 0 clinical judgment procf is which is riasonably Independent of the type of nom 
us^d, Hkmr^, oostly efforts to produce and develop an industrial nomn may not be neceisary. 
SIriiJC: fne project topic was deslgnQted as a "critical Issue'' by a knowledgeable group of 
vrviam evdiuatlcn materials developers, tnainera. and seMce deliverers, It Is anticipated that 
prolect results will be used by these and similar pe^ons to determine the types of norms which 
or© most suitable for use in vocational evaluation programming. Similarly since the resulti should 
Indicate possibi© advefie ©ffecte of using certain typas of norms with ie\^rely disabled pawns 
undergoing vocational evaluation, they can b© used by policy makers and program developers 
at the local, ttote, regional, and national levels forestabllshlng guidelines and standards for 
wort( sample norms to bw gi^d with the severely disabled/ The latter cculd preclude faulty 
"screen our and restriction ^^y^no^^^^^ 
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CORE ARIAS 
Work Ad]y^ment as a Function of S#IMm@g# and Mental HmiWH 

Studies which will ollovy the Center to mak© predlctloni about the vooctlonal adjustment 
of deaf people and to test the predictions with follow»up data on actual vocational 

performanc©. Resuiti of this research will provide rehabilitation counielon and 
admlnistfarfors with Information that should lead to better underatandlng and more 
effective treatment of their clients. 

inipraving Cilni^al Training of Fsrsonnei Warldng with DMf 

Devaloprntnt of measures of the trainee counselore" knowledge of deafness, their 
knovlsdge of clinical principles and their ^havloral effectlveneis. These meosures will be 
used to assess changes as a result of the training prograrn. 

Cdmniunloatton as it Affects the VMotlonal Rehablflfotlon Froceis tor the Deaf 

Investigating the contribution of the communicative competence of clients and 
a^unselofS: ai weli m Investigating the effect of introduclnfl interpretefi 
into the rehabilitation setting. 

Evatu^ian of Thef^peyflc Intervention for the Omoii 

lnv<istlgatlDn into tha use of skilled IntBipreteri in the therapeutic process - crisis 
Intefventlon, family tharapy and piytshosocial testing - which may open up pothwayifor 
pfofeiilonals new to the field of Heafnesi; and exploring the feasibility and 
optimal timing of developnnentai compensation. 

EyaluotlQn ^ ttie Mental HMlth Needs of the Multlple^HQndlMpp#d Deaf 

Research to 1) provide for further ©valuation of the mods of sevenely disabled deaf 
and 2) develop wwi to best meet those needs through tl^e available clinical sefvices or 
through the ciwtlon of specialized services within th© Centtr. 

Special Problems of MembMt of D#^ Minority Oroups 

Re^rch In similarities between the dMf and racial/ethnic minofity groups and the 

peitonal and social consequences of the combined stlgnna. Anthropological 
research among the general deaf community* and c^ss-cultural Invtstlgations of the 
IfMtment and rehabilitation of deaf persons in the various subgroups vs/ouid add 
Q slgnWcont dimension to the Center's re^rch program. 

DMtlopment of Guidelines far Cllnioal Hidories and Appropriate Cllniecil Formi 
Studies aimed at determining background variables v^lch or© Inappro^ate #or other 
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257 A Longitudinal Study of SelMmage and Woric Adjustment 
of Young Deaf Adults 
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OBJECTIVSS: To dssofib© the vocational success and general welhbeing of a group of young deaf adults 
who Qf© still In relatively ©arjy carier stages. 

To relate ©grilar obtained rTieaiures of self-image, psychosocial gdjuslmeni communication 
skills, academic achievement, family cilmgte and hlsto5^ to vocational suocesi. 
To us© such rilatlonshlps as a guide to the possible nnodlflcatlDn of ©arller e^periericea so that 
th© deaf student will have a better p^boblllty of achieving vocational suQcess, 



MITHODOLOGY: In 1 966-67, Meadow amassed a great deal of Information on 1 1 6 students at th© Call- 
fomia School for the Deat Berkeley, California. The first step in studying this scmpl© has been 
locQtino each Individual and determining if h© or she wishes to particlpat© In this study. During 
this same time period, a llteroture secroh woi conducted on the vocational characteristios of 
deaf adults. Based upon theflndlngofthii survey, an Inten^ew ichedule wlllbidevelcped to use 
with the oooperatlng subjecti. Infonnnation on vTCationai lucoess will thtn be obtained and 
stattsfioally related to the data ooiiected Nvelve years earlier. 



FINDINQS TO DATl: The sampi© to be studied now mnges In age from IS to 30 years. Only a very few of 
these could still be at the California School for the Deaf* Bericeley, Letters describing the interest of 
the Center In contacting these students w©^ circulated, providing the students the opportunity to 
indloat© their willingness to paftlclpate y/lthout any invdiion of their privacy. The vait majority of 
th© studeri is. however, had to be contacted through other means. These include (a) contact v^th 
socially active members of the adult deaf community to leam of tne whereabouts of members of 
the sample, (b) advertisements In an alumni magazin©* (c) chioks with ccrnmunity servlDes for 
th© deaf, (d) attendance at social and athletic activities of the Berkeley School, (e) attendance 
at a rtunlon of the olumnh (f) a search of news coiumns and reports on alumni happenings, (g] 
checks of telephone listings in public dirtotorles and In post-ieeonda^ sohools for the deaf 
such as NTID, Sallaudet and Callfomia State University, Northridge. 

Twd parsons were known suicides. Addressei were not available for 1 7 other persons (leads on 5 
of thesa have since been obtained). Two litters wefe returned, '^addressee unknown". On the first 
round of lattan 39 returned the forms with 4deciinlng to be lnter>^ewed. [2 of the 4 also denied re- 
searchers' pennlsslon to look at past academic records. Personal conlact with two of these 
yielded agreement to participate.] On the second round, an additional 21 responded, with 4 
refusals. Two wanted more Information before they would oonsent to b© interviewed. Personal 
contact ata school reunion yielded consents from an additional 16peiicni. 
In all, 65 have agreed to be interviewed so for. Since efforts to locate othtr members d the 
sampit will oontlnue. there apjoears to be reoionable probability that more than half of th© 
ortglnal group can be studied. Because of cost considerations, It is likely that Interviews may be 
confined to those who have remained in th© Bay Area Col!aboratl^^ investigators may conduct 
Interviews at other locaf Ions. An Inten^lew schedule was prepared In July and August and inter-^ 
viewing began in the Fall of 1978. 

Preliminary to designing on InteNsw schedule it seemed desirable to review the llf©ratur© on 
vocational success with special reference to work previously conducted with the deaf, A pa perls 
beir^jDremrBd.fQr subnils.s[On to anMRfoprlat© loyrrwi. 
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258 Crucial Varlbles In the Cllnleal iffectlveness of Personn^L 
Who Work with the Deaf 

prlnelp^l Inveitigafori Hlld# s^hlftsinger, 
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OSJICTIVIS: To dtvli© and validate measures of (1 ) knowledge of deafness and (2) knowledge of clinical 
principles 

To devise and validat© reltvant counselor perionallty measures, i.e„ ''ego stfength", "need to be 
helpful", "capacity for detached emF^thy and lensltlvil/*, and "ability to be self^critlcai'v 
To use the measurei mentioned above ai one nneans of determining the effectiveness of training 
of mental h#alth v/orkeri. 

MITHODOLOGY: As a first step, surveyi of the literature were conducted on (a) the effect of psychotheropy 
training, [b] psychothefapy with leveral dWerent groups. I.e., the deaf, the impulsive, and the 
underprivileged. Previogs reseaich suggeiti that Impulsiveness and low verbal skills are frequently 
found among deaf persons. 

Next, separate measures be devised to aaiesi variables that are of interest, i.e.. tests of 
knowledge about deafness and about mental health principles, as well as specified personality 
attributes. These measures will be validated and then used to assess luccess In the training of 
psychothercsplsii. 

FINDINGS TO DATE: The literature sources surveyed in oil cases were the comput0r stored obstrocts com- 
piled by N J.H. and Psychological Abstracts. The first sun/ey dealt with the effects of Psychotherapy 
Training. There were 101 Indexed referenosa. of which 25 were deemed signlflcgntenaugh to be 
copied and Included In the library of the Center. Th© success of therapy with selected groups of 
clients, I.e., the deaf and the Impulsive, yielded anothtr 101 referenced articles with 41 deemed 
Important enough to copy. Annotated bibllographits have been prepared fof all these areas. A 
fourth survey, Psychotherapy with the UnderprlMleged, was completed In August, 1978. 

APPLICABIUTV: Those tfaining procedures and instrumenti that show promise should enable othertrainlng 
centers to irnprov© their training of therapists. This, in turn, should result in amelioration of some of 
the mental health problenns which limit the vocotlonal succeiiof many deaf clients. 
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OBJECTiViS: The objective of this project Is to develop a Comnnunlcatlon Skills Profile for rating the follow^ 
Ing: (a) Oral ipeech and speechreading; (bj Signed English [escpresslve and receptive); (c) 
Ameslan (expreiiive and receptive); (d) Fingerspelllng (expressive and receptive); and (e) Print 
iwriting and reading). 
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adult deaf cllenti. A oompariion of clients' communication sNllli before and after six weeks of 
piychol^ieal counseling Is being Inltla^d, Additional studies are planr^fd In o^ertodetermin© 
fuftherthe Profile's clln leal volue. 

FINDINGS TO DATE' The CommynlcQtlon Skills Profile being developed Is d refinement of an Inventory be- 
ing used at Ktndall Demonstration Elementary School and at the Diafneis Research and 
Training Center at New York Unlvenlty. The profiles of median scorsi for four child and four adult 
ollents show some Inteiesting differences between the hvo groups. Th© biggest dlfferencei. In 
favor of the Qdulti, are for Ameslan and fingerepelllng. This fesult suggeits that as the deaf child 
becomes an adult, the biggest changes oocurfor these two ikllli. Th© high Ameslan and finger- 
spelling scores forthe adults In conjunction with the low icoreiforall communication skills forth© 
children, suggeit that while the adults can express themselvei adequately, the children cannot. 
These Initial findings a re tentative; no tests of statistical significance were computed, the sample 
was small, and the Profile needi further revision. 

Th© variability of the scores wQi examined for each scale. For each scale, scores covered, or 
almost covered, the high (5) vs, low (1) continuum. The score langei were: oral, 14; signed 
English, 2-5; Ameslan, 1-S; fjngerspelllng, 2-5; and print 1-4. This result suggeits that the scale 
scares allow for nating variations In the cammunlcatlon skills of different ollents. 
Th© differences between the communication profiles of the child and adult patients seemed 
consistent with Informal ^s#n/ationi of these clients at ttie mental health service. This consistency 
in conjunction with the data on score variability suggests that further work with th© profile would 
probably yield an instrument that describes comrnunlcatlon skills of deaf persons in a clinically 
useful way. 

APPLICABILITY: The profile may b© uieful as part of the training program on mento I health and deafness. If 
appropriate, the Ciinicril staff will incorporate the scale into the intake procedures. The scale will 
also be used to obtain descriptive statistics on clleint communication and relate these to therapeutic 
outcomes. 
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Quantitative Assessment of Postural Stability and Steadiness In Stroke Patients and 107 

Role of Family In Institutional Rehabilitation of Clients with Behavioral and Physical D 141 

Studies of Ufoiogic Function In Patienti Following Spinal Cord injuries 031 

Study of Cardiac Work Evaluation and Reconditioning After Myocardial Ir*^ ' ^ 032 
CLONIDINE HVDROCHLORIDE-see DRUC THERAPV 

THERAPY 

CLUSTER ANALVSIS-see EVALUATION 
COAGULATION-se© also BLOC^D 

Effect of Maximal Aerobic Exsrolse on Coagulation In Normals and Atheroscw/ofic 144 
COGNmON 

Development, Testing and Application of a Phonologicaliy-Based Communication 124 

Oiagnosls and Remediation of Deficits In Visual Information Processing and Verbal 020 

Identification of Communication Deficits In Patients with Right Cerebral Hemlspher 143 

Influence of Cardiovascular Function Bl Physiological Stre^ Loads on Piychologlcal 150 

Tailoring Captions for Omaf Audiences 191 

Technology Assessment: Human Rehabilitation Techniques 230 

COLLAGEN/COLWCEN DISEA^E-see also BIOCHEMISTRY 

Value of LDH Isoenzyme Studies In Collagen Disease 029 

COLD THERAPY-see PHYSICAL THERAPY 
THER/^ 

COLLEQE PROGRAM 

Crisis Intefventlon Rehabilitation Applied Research Program fc^ the Severely Develo 151 

Project to Document the Development of a Cooperative Group Residence for Sever 110 

COLOR-roRM DISCRIMINATION -see PERCEPTION 

COMMUNICATION 

Access to Careei^ In Science: A Feaiibillty Study to Establish Communication LInka 1 13 

Auditory Feedback m It Relates to Language Acquisition and Utilization with the Se 118 

Career Developrmnt for Deaf Peoplt: Ncnofal Communication Sp^ialist 188 

Computer Aided Motor Communication for the Severely Disabled Non-Vocal 117 

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151 

CmclQl Variables In the Clinical Effectiveness of Personnel Who Work with the Deaf 258 

Development and Evaluation of a Communlcatl^QSj, Control, Education and Entert 211 
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Devejopment of a Comn;unication K^^*- u Pr'' fllv^ 259 

Deveiopmant of a Mode} Demonsi'^rcy i Rehabilitation SefvifL^^ (A Research Utllteati 132 

Development of Videotoptii lOr Application in Training PfehoDliitglion Counselors to 187 

Dovelopment, Testing and App/icahor of a Phonol^iaall/-Bassd C communication 124 

ilectronicQlly Aided Initruction for ths Cv/efsiy ^ f Vsicajly Dlicbled Non-Verool 109 

Evaluation of Retarded Student Ach(©vem^>nt Vi Di/aer Education Progiams 182 

Interview Skills of the Retarded: Deficiencies CowseQuences, and Training Approac 242 

h ^igitudlnal Study of Self-lnnage and Work Adjustment of Young Deaf Adults 257 

Role of Family In Inttltutlonal RehabliitaHon of Clients with Behavioral and Physical D 141 

STClologicol LTOk at the Impact of Normalization 181 

Supervision In Vocational Rehabilitation 180 

Survey of Personnel Needs In Deafness RehabilifGtlon 190 

Technology Assessment: Human Rehabilitation Tec;hnlques 230 

Telecommunications in Training of Rehabilitation Facility PerK>nnel 252 
COMMUNITy 

Access to Careers in Science: A Feasibilify Study to Establlih Communication Linka 113 

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 161 

Development of Training Curriculum for Consumer Trainers 127 

Effective Training in Rehabilitation Medicine in New M^ical School Curricula 051 

Effects of Special Olympics Participation on Retarded Children, Familiei, and Com 228 

Evaluation of Retarded Student Achievement In Career Education Programs 182 

Factors Underlying Successful Adjustment of the Retarded Released from Institution 234 

Independence Training Program for Group Home Residents 154 

Post Rehabilitation Prcblems and Costs 223 

Project Access 133 

Project to Docunent the Development of a Cooperative Groiip Residence for Sever 1 10 

Research Needs In ' ^x^r^tional Rehabilitation 175 

SoclQlogicai Look at ti ie Impact of Normalization iai 

COIVIMLINrfY HOSPITAL-iee COMMUNITN' 

EXTENDID HEALTH FACILITY 

COMMUNITY SERVICE SYSTEMS DB/ELOPMENT-see COMMUNfW 

SERVICE DELIVERY 

COMPETENCIES-see also BEHAVIOR 

Analyzing Performanc© Competencies of Severely Handicapped Clients 1 70 
COf^PfTENCY-BASiD INSTRUCTION -see also EDUCATION 

TRAINING 

Development of a Competency-Based Staff Development Program for Vocational 253 
COMPETITION-see MOTIVATION 
COMPUTER 

Ambulatory Monitoring Laboratory for Rehabilitation Medicine 135 

Analysis of Information Processing Training for the Severely Disabled 087 

Auditory FeedlDack as It Relates to Language Acquisition and Utilization with the S© 118 

Computer Ald^ Motor Communication for the Severely Disabled Non-Vocal 1 1 7 

Computer Characterlzatfon of Patient Services I33 

Developmenf and Evaluation of a Communications, ControL Education and Entert 211 

Job Development and Enhanced Productivity for ^verely Disabled 137 

Medical Rehabilitation Evaluation-Office of Technical Ajsiitano© 1 16 

Quantification of Electromyography with Computer Analysis 022 

CONDITIONING PROGRAM-see PHYSICAL THER^ 

Evaluation of the Feasibility of a Twelve Week Physiol^lcally Paced Conditioning Pr 111 

CONGENITAL-see BIRTH DEFECT 

CONGESTIVE HEART FAILURE-se© CARDIAC DISORDER 

CONGRUENCE-see FAMILY 

SIGNIFICANT OTHER 

CONNECTIVE TI^UE 

Value of LDH Isoenzyme Studies In Collagen Disease 029 
CONSUMER EpUCATION -see EDUCATION 
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CONSUMER GROUP 

Access to Carter In Science: A Feasibility Study to estQblish Communication Linka 113 
Consumef Involvement In Rehabilitation 121 
Duvelopment of Training CufTlculum for Consunnef TfQlners 127 
Effective Training in Rahabllltatlon Medicine in Medical School Curricula 051 
Federal Hearing on Recreation and the Handicapped 112 
Project to Docum&nt the Developnnent of o Cooperative Group Residence for Sever 110 
Sociological Lool< at the impact of Normalization 181 
CONSUMER INVOLVEMENT-sae CONSUMER GI^OUP 

CONSUMERS 

CONSUMERS 

Access to Careen In Science: A Feasibility Study to Establish Communication LInka 113 
Consumer involvement In l^ehabllltatlon 121 
Development of Training Curriculum for Consunner Trainers 127 
Federal Hearing on Recreation and the Handfcappad 112 
Reseorch Needs in Vocational Rehabilitation 1 76 

Sociological Look at the Impact of Normalization 181 
Study of Coniumer Needs. Clrcumstoncei, and Attitudes 236 

CONTINGENCY MANAGIMENT 

Crisis Intefvention Rehabilltotlon Applied Research Program for the Severely Develo 151 
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 155 
Development of Programmatic Research Issues With in Vocational Assessment 255 
Effects of Goai Setting Training on the Job Performance of the Mentally Retarded 239 
Follow-Up Study of Patients Treated In the Pain Treatment Program. Physical Medicin 042 
Predicting Rate of Acquisition and Production of Complex Industrial Tail<s by Instltuti 178 
Sypervlsion In Vocational Rehabilitation 180 

CONTRACTURE 

Development of New Phantom Materials for Testing Diathermy Appllcatois 075 
Evaiuation of a Circular Polarized Microwave Diathermy Applicator 073 
Mechanism and Treatment of Muscle Contracture in Disabling Diseases 060 

CONTROL- see MOTOR CONTROL 

CONVULSION 

Technology Assessment: Human Rehabilitation Techniques 230 
COOPERATION COMPETiTION SKILLS-see BEHAVIOR 

SKILL 

COORDINATION-se# also MOTOR CONTROL 

Eftects of SpeclQl Olympics Participation on Retarded Cf illdren, Famil'^ei> and Com 228 
Training Program for Upper Extreml^^ ActivitUis In Athetoid Patlsnts 035 

COPD-see CHRONIC OKTRUCTIVE PULMONARy DISEASE 

COR PULMONALi-see CARDIAC DISORDER 

RESPIRATORY DISORDER 

CORONARY INSUFRCIENCY-see CARDIAC DISORDER 

CORONARY REHABILITATION-see CARDIAC REHABILITATION 

CORONARY RISK-see CARDIAC DISORDER 

COST^EFFECTIVENESS 

Clinical Appllcatioti of Longiiudlnal Functlonai Assessment 096 
Follow-Up Study of Rehabilitation Short-Term Training 1 75 

Intagrotion of Independent Living Into the Total Rehabilitation Proc- r^:, 125 
Job Developnnent and Enhanced Pr^uctTvlty for Severely Disabled 137 
Medical Rehabilitation Evaluation-Office of Technical Assistance 116 
Method of Measuring Some Patient Characteristics, Goals. Results, and Costs of Ms 'D45 
Survey of Pafsonnel Needs in Deafness Rehabilitation 190 
COST OF SEifX^CF 

Post Rehabu^totion Problems ond Co^ts 223 
COUNSELING 

Application of Personal AchWgment Skills to Pay^nai Adjubhment Training for th© Bli 159 
Afiai of Vocdt^onc/i -histories r • Persons with Splnai Cord injuries 025 
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Comprehensive Evaluation of the Relationship Befween Disability and Personolity F 158 

Crucial Variables in the Clinical Effectiveness of Personnel Who Work wltti th© Deaf 258 

Development and Evaluation of a Self-Instructional Physical Fitness Training Progra 162 

Development and Evaluation of an lnt©rp©rso,>oi Skills Tftiining Packag© 161 

Development of Videotapes for Application In Training Rehabilitation Couns©lori to 187 

Functional Limitation Scale for RehabilltoHon Evaluation 044 

Longitudinal Study of the SociaL Vocational Legal and Family Status of Younn -d^Jt 153 

Process and Outcome In Cooperative School Programs In Texas 235 

Rehabilitation Counseling: Development and Evaluation of a Comprehe-^^^^yc? C jk- 163 

Research on th© Psychosocial and Vocational A^ustment of Spinal Cord Imm J Cli 160 

Role of tamlly In Institutionol Rehabilitation of Clients with Behavioral and r^hysical D 141 

State Agency Rehabilitation Counselor Functions and the Mentally Retarded 231 

Systematic Psychosocial Vocational Treafment Strategies in Vocational Rehabilitati 164 

Technology Asseisment; Human Rr.^- 4\rHil^a?'on Techniques 230 

Transitional Living: A Program Fosteri: l C .i^-rnunlty Integration of Severely PhyiiCQll 091 

Us© of Self-Instructional Training hAu-h -i-iU^^ Rehabilitation Personnel 157 

COUNSELOR TRAINING-- see also COUN-V'.C^- 

COXAVALQA-sae HIP 

CPS-sae PROBLEM SOLVING 

CREATINE— see ENERGY COMPOUND 

CREATIVE PROBLEM SOLVING-se© PROBLEM SOLVING 

CRISIS INTERVENTION 

Crisis Intervention Rehabilitation Applied Reseorch Program for th© Severely Develo 151 

Crisis Intervention Rehabllltotion Applied Research Program for the Severely Develo 155 

CRUTCH-see REHABILITATION DB/ICE 

CULTURAL^FAMILIAL ADJUSTMENT 

Group Homes for the Mentally Retarded In the Rehabilitation Process 233 

Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202 

Role of Family In Institutional Rehobllitation of Clients with Behavioral and Physical D 141 

Transitional Living: A Program Fostering Community Integration of Severely Physicall 091 

CURRICULUM DEVELOPMENT 

Access to Careers In Science: A Feasibility Study to Estobllsh Communication LInka 113 

Crisis jntervention Rehabilitation Applied Research Program for the Severely Develo 151 

Development of a Taxonomy of Assembly Skills 238 

Developmant of Training Curriculum for Consumer Tralnara 12? 

Effectlva Training In Rehabilitation Medicine in New Medical School Curricula 051 

Effective Training In Rehabilitation Medicine In New Medical SchTOl Curriculum 043 

Etfects of Special Olympics Participation on Retarded Children, Famlllei, and Com 228 

Feasibidt/ Study of a Management Training Program for Severely Physically Disable 120 
Training Evaluation Kit 

Transltlonaf Living: A Program Fostering Community Integration of Severely Physicoll 091 
CYBIRNETICS 

Quantitative Studies of Muscular Strength and Muscular Work 036 
CYBEX-se© also CYBERNETICS 

Quantitative Studies of Musculor Strength and Muscular Work 036 
CYCLIC AMP TREATMENT-see ENERGY COMPOUND 

THERAPY 

CYSTOMTOY 

Electromy^raphlc and Cystometrographic Study of Human Bladder 216 

Studies of Urologic Function In Patients Folbwing Spinal Cord Injury 031 
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DAm COLLECTION 

Clinical Application of Longitudinal Functional /^^ssment 096 

Conceptual Model of Planning and Managennent of Rehabilitation SeMces 221 

Crisis intervention Rehabilitation Applied Rasearcti Program for ihe Severely Develo 151 

Differential Treatment of Educational Disabilities in Work Adjustment ProgrGmming 249 
Effects of Vocational Evaluation on Client Vocational Awareness. Attitude and Com 

Factors Influencing Work Adjustment of Disabled Workers ] 
Identification of Communication Deficits In Poteinfs witti Right Cerebral Hemlspher 

Medical Rehabilitation Evaluation-Office of Technical /distance 1 u 

Post-Coronary Group/Es^erclse Therapy Study 142 

Quantitative Assessment of Postural Stability and Steodlness In StroK^ Putients and 107 

Rehabilitation Indlcatori: A Method for Enhancing Accountabilfty 065 

l^elationship Behveen Principals' Attitudai Toward the Retarded and Cooi^rative So 240 

Research Need In Vocational Rehabilitation i 76 

Sequential Evaluation of Sensitivity and Predictive Accuracy of Treadmill Testing Foil 146 

Soclologlcai Look at the Impact of Normalization 181 

Studies of Urologic Function In Patients Following Spinal Cord Injuries 031 

Factors Underlying Successful Adjustment of the Retarded Releosed for Institutions 234 

Supen/lsion In Vocational Rehabilitation 180 

Training Evaluation Kit 1 79 

DATA RETRIiVAI. SySTEM-^see INFORMATION ACTIVITY 

DATA SYSTEM-see INFORMATION AC; ^I'f 

DAY CARE 

Criiis Intervention Rehablljtation Apph^ed Research Program for the SavOTly Develo 151 

Technology Assessment: Human Rehabilitation Techniques 230 
DEAF 

Career Development for Deaf People: Nonoral Communication Specialist * 188 

Continuing Assessmeni of Programs for Preparation of Professionals to Work with De 165 

Crucial Variables In the Clinical Effectivenfifss of Personnel Who Work with the Deaf 258 

Development of a Communicafion Skills Pft'>flle 259 

Development of Vldeotopas for Appllgatlon !n Training Rehabilitation Counselors to 187 

Development, Testing and Application of a Pnonologlcally-Based Communication 124 

Economic Status of Deaf Adults 189 

Fatigue in Visual Communication 192 

Linguapaiatal Cues as an Aid to Consonant Articulction in D©af Adults 199 

Lorigltudinal Study of Sdf-lmage and Work Adjustment of Young Deaf Adults 257 

Overcoming Barriem to Deaf Persons In Federal Goverr^ment 186 

Survey of Personnel Needs in Deafness iabllltation 190 

Tailoring Captlana for Deaf Audiences 191 

Technology Assessment: Human Rehabilitation Techniques 230 
DEAF^BLIND 

Linguapaiatal Cues as an Aid to Consonant Articulation In Deaf Adults 199 

Technology Assessment: Human Rehabilitation Techniques 230 
DECUBITUS ULCER- see also PRESSURE SORE 

SKIN diso^de:^ 

ULCER 

Investigation of Decubitus Ulcor as Manifestation of Psychosocial Problem 039 

investlgotion of the Cause and Prevention of Ischemic Ulcers 046 

Studies of Urologic Function in Patients Following Spinal Cord Injuries 031 

DEMOaRAPHIC FACTOR 

Technology Assessment: Human Rehabilitation Techniques 230 
DENERVATION-^ NERVE STUDY 
DEPENDENCE 

Pilot Stu^ on Overdependence In Mildly Retarded Adolescents: A Structural Famil 183 
DEPRiSSION^sa© EMOTION 
DERMATOMYOSmS-see SKIN DISORDER 
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DEVfLOPMENT 

CHnlcal Application of Longitudinal Functional Assessment 096 

Establishment of the HIgh-Risk Population Laboratory 152 

Extending Rehabilitation Servicei to th© Multiply Handicapped 229 

Job Development and Enhanced Productivity for Severely Disabled 137 
DEVELOPMENT DISABILITY 

Analyils of Public Aailsi^jnce/Social Services for the Mentally Retarded 1 74 

.. Continuing Assessment of Programs for Preparotion of Professionals to Work with D© 185 

Criils Intefvention Rehabilitation Applied Resaarch Program for the Severely Develo 151 

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 156 

Developing on Empirically Based Training Program in Mental Retardation 226 

Extending Rehabilitation Services to the Multiply Handicapped 229 

Interview Skills of the Retarded; Deficiencies, Consequences, and Training ApprMC 242 

issues in Deinstitutionalization 243 

Longitudinal Study of the Social. Vocational, Legal and Family Status of Young Adult 153 

Research Needs in Vocational Rehabilitation 176 

Technology Assessment: Human Rehablltation Technlqu^t-^ 230 

Vocational Handicapping Conditions as a Function of IQ 241 
DEXTERITY 

Crisis intervention Rehabilitation Applied Research Program for the Severely Disable 151 

Development of a Taxonomy of Assembly Skiils 238 

Effects of Spaclai Orympics Participation on Retarded Chjldrea Families, and Com 228 

Extending Rehabilitation Services to the Multiply Horv.?X:apped 229 

Technology Assessment: Human Rehabilitation TecH-^ nu^ 230 
DIABETES 

Comparison of Outcomes of Obese Diabetics to Ob^^£>^ Non-Diabetics after a Multi 123 

Technology Assessment: Human Rehabilitation Techniques 230 
DIAGNOSIS 

Development of an Optimal Discriminant Function tor the Early Detection of Scolloai 088 

Diagnosis and Remediation of Deficits in Visual Information Processing and Verbal A 020 

Frequency and Volume of Urination In Patients with Spinal Cord Injuries 208 

Severe ^' ysloal Disabilities of Unknown Etiology 058 

Use of Mator Unit Potentials as u Measure of Neuromuscular Integrity 101 

Technology Assessment; Human Rehabilitation Techniques 230 

Vocational Potential of ESRD Patients through Analysis of the Relationships t^tween 140 

DIATHERMY-^see also THERAPY 

Development of New Phantom Material for Testing Diathermy Applicators 076 

Evaluation of a Circular Polarlied Microwave Diathermy Applicator 073 

lv!Q,;;plng of Microwave Fields Surrounding Human Subjecti Under Diathermy Treat 071 

^rleasurement of Musculature Blood Flow by Microwave Diathermy 070 

DIATHERMY TREATMENT-see DIAThiRMY 

DIETHYSTILBESTEROL-see HORMONE 

DIGESTIVt SYSTEM 

Effect of Dantrolene Sodium with fhe Mixed Function Oxidase System of Rat Liver 210 

Technology Assessment; Human Rehabilitation Techniques 230 

DIGITAUS— see CARDIAC DISORDER 
DRUO THERAPY 

DISAeiLITY DETERMINATION 

Cardiac Rehabilitation Program for Patients with Myocardial Ischemia and Arterial 094 

Foctore Influencing Coun^io^ Determination of Client EllglbllI^/ and Referral for Fac 254 

Functional Umltotlon Scale for Rehabilitation Evaluation 044 

Longitudinal Study of the SoclaL Vocational Legal and Family Status of Young Adult 153 

Method of Measuring Some Patient Characteristics, Goals, Reiulti, and Costs of Me 045 

Overcoming Dislnctnth/es to th© Rehabilitation of SSI and SSDI Beneficiaries 202 

Quantitative Aisessmenf of Postural Stability and Steadiness In Stroke Patletns and 107 
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VocationQl Handicappjnr^ Condiflons as □ Funcfion of )Q 241 
DISABILfW PREVEfsmON -see FREVINTIVi THERAPY 
DISABLED 

Analysing PertormarrCt Compatencias of Severely Handicapped Clients 170 

Career Developrn/jnt for Deaf People: Nonoral Communication Specialist 188 

CItnlcal Application of Longitudinal Functional Ajsessment 096 

Compreheniiv© Evaluation of the Relationship Betv\/e©n Disability and Personality 158 

Computer Aided Motor Communication for the Severely Disabled Non-Vocal 1 1 7 

Continuing Assessment of Programs for Preparation of Professionals to Work with De 185 

Development and Evaluation of a Communications. Control iducation and Entert 21 1 

Development of a Valid Multiple-Factor Instrument to Assess Severity of Handicap 1 72 

Electronically Aided Instruction for the Severely Physically Disabled Non-Verbal 109 

Energy Exponditu^s While Performing Nornnal Street Walking - A Connprehensive St 196 

Evaluation of the Feasibility of a Twelve Week Phvi.'fVD^. -^^'ly Paced Conditioning Pr 111 

Footwear and Posture: Phases l=V 053 

Incorporation of a Ltxan "Check S^kc^v 't-o o D^-jn^t^m Patellar Tendon Bearing Pr 052 

Job Development and Enhanced Prc^ ' y for Mvereiy Disabled 137 

Method of Measuring Some Patient Or ..aristics, ©oals. IVesults, and Costs of Me 045 

Overcoming Barriers to Deaf Persons in Federal Government 186 

Overcoming Disincentives to the Rehablllfatlon of SSI and SSDI Beneficiaries 202 

Quantitative Studies of Muscular Strength and Muscular Work 036 

Severe Physical Disabllitiei of Unknov/n Etiology 058 

Sociological Look at the Impact of NormollzQtlon 181 

Studies of Urologic Function in Patients Fgllowing Spinal Cord injuries 031 

Systematic Psychosocial Vocational Treatment Strategies in Vocational RehabllitatI 164 

Technology Assessment: Human Rehabilitation Techniques 230 

Towardi a Placement System Empjrically Established Through Criterion-Group Meth 167 

Vocational Follow-Up of the Physically Restored Unemployed 218 
DISADVANTAGep 

Establlsi^ment of the High^Rlsk Population Laboratory 152 

Longitudinal Study of the SociaL Vocational, Legal and Family Status of Young Adult 153 

Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneflcl iries 202 

Sociolc/gicdl Look at tne Impact of Normalization ifi ; 

DISCRiMINATlON-see PERCEPTION 

DISCRIMINATION LP:ARNINS-see LEARNING 

DISINCENTIVEi; 

Negative incentives: Contingencies which Discourage Disabled Individuals from S 1 71 

Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202 
DISODIUM ETIDRONATE— see DRUG THIRAPY 

MINERAL 

DRIVER TRAINING- see also MOBILITY LIMITED 

TRANSPORTATION . ' 

Assessment of Driving Capabilities of the Brain Injured Population 130 
DRUG IFFECTS-se© DRUG ABUSE 
DRUG THERAPY 

DRUG THERAPY 

Effect of Dantrolene Sodium on the Efflux of Calcium from Isolated 3c:r* : : 200 

Efftct of Dantrolene Si^ium with the Mixed l^unct i .n Oxidasf* System ol Rat Liver 210 

Studies of Urolc^lc Function In pailnr% Following Spinal Cord Injuries 031 

Technology i^sessmen*: HurnGn Rehabilitation Techniques 230 

DUCHENE MUSCULAR DYSTROPHY-seo DYSTROPHY 

DYSARTHERIA-se© also SPEECH DISORDER 

Quantification of Spe^h intelligibility of Dyiarthric Speakers: Development of a M 054 

Quantification of the Speech Intelllglbjllty of Dysarthric Speakefi: A Comporison of 055 

DYSPLASIA^iee DEVELOPMENT 
DYSPNEA-iee RESPIRATORy DISORDER 
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Cnsis infafy^f^tioh f?©hdbjHtdlion Apoiiod Resoafch Program fof the Sovoroly Dwob 15 1 

f )©v»ic0m©nf and Eraiuation of a Communlcationi, CDnf^o*, Education and Entert 21 1 

D0v0iopm@nf of Q Competency Bai#d Staff Dpv©lopnn©nt Program for Vc^atlonal 253 

["•wolopm^nf of Exernplory Mcd#li of Achieving Effectlv© Copfd^nQtioh of Educatio 245 
( >ffy^<oprn©nt of VidTOtapesfCf App|lcatiof> in Training (^©hdbilifgflon CounsolofS to 

Effective Training in Rehabilitation M#dlctno in Now MedlMl School Curriculum 043 

factors Underlying Succeisful Adjuitm#nt of th© Retdfd©d ftateds^d for Inslituf Ions 234 

tnf©grafion of Independent living into th« Total RehabiHto^ian Rocass l?5 

LongitudingI Study^ of S#lf^imciQS and Work Adjustment of iajng D#af Adults 257 

Physicai Education. Recrwtion and PhysiCQi fhsrapy for the Mfrnfolty ^dtardod u i 7; 

Pfeliminafy investigction of MKirogrophiic Viovs^f for Use by Dliqpl^ Persons 19^ 

Proc©is and Ogtcome In Coororativs School f^rograms in 235 

Techr^ology Assessmtnt Murricn f^ehdDiiltatlon TochniquQS 230 

r#i#communicatjoni m Tratniny of P^hubiNtation racility parsQnr^el 2i2 

TfOlnirig Evoluation Kit 1 79 
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ELECTRIC STIMULATION SIlMULATlON 
ELECTROCARDIOGRAPH - sea HEAPT 
ELECTWOCAUTE^Y-se© THERAPV 
ELECTIKDDlAGNOSlS-i©© also DIAGNOSIS 

NotufQl HIstofV Of Peripheral Neuropathy In Chronic Ronal Failure: A Mgltivariat© Cll 074 
fLECTROiyTE-s©© BIOCHEMICAL 
ELECTROfWiAQNETIC imnQi^me Olso RADIATION 

ProgrOfri on the Quantltotlori of th© Effects of Electfomagn^tlc Energy on Human Tis 057 
f LECTROf^GNETiC RADIATION --sp© RADIATION 
ELECTROMyOGRAPHy--ie© also IVWSCLE STUDY 

El^tfomyagr^hlc and Cy^ofnetrogfaphlc Study of Humdn Bladder 216 

ElectfOfnyographic Wndlngfi In Spastic and In Fl^cid Spinal Cofd Injury 207 
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Afkm Of VncQtlonal H\%Mm of Persons witn Sp^nql Cord Injiirlns 0?^ 
Crisis Intofvphtlon (^©habiHtntion Applied f^e^Qrch Program for the Sevorely Devolo 161 
Econornlo Status of Dwf Adults 189 
Effect! of Competition and Serial Facilltaflon on Job Pertur: nance of the M©ntdlly R 232 
EyQluatlon of f^©iard©d Student Achlev^rnent In Careof Educ ation Programs 182 
FdCtofs Undsrlyirip Wor*< Adjustment of DliooW Wofken 1 73 

Foqslblllty Study □ ManoQement TrainifiQ Progrpm for Severoly Physlca'ly Disable 120 
ld#ntificQfion of Cornrnunlcatlon Deficits in Patianti with flight Cerebral Hemisphcr 143 
Intefvlaw Skills of th# Ratorded: Deflcionciai, Cohftquences, and Training Approac 242 
Job Development and Enhanced Producrivlty for Severely Disabled 137 
Longitudinal Study of Salf-lmag© and Woric AdJuitrnent of Voung Deaf Adults 257 
Longitudlngi Study of tht Social, Vocotlor^oL L^al ond Fonnlly Statui of Voung Aduif 153 
Ovtrcon^ing Borriars to Dact P©fsons In Ftdtfql fi<Dvernm©nt 186 
Overcorning Plslncdntls^s to ths Rehobllltctlon of SSI and SSDI Beneficiaries 202 
Predicting Rcit© of Acquliltion and Productbh of Complex Industrial Tasks by Initltutl 1 78 

Access and Outcorria In Coap^ratlv© School ^oflrami in Texas 235 
f^osTOfch INaeds in Vocotlonal f?ehQbllitatiorn 1 76 

Soclologlccl Look at the Innpcct of NOTnglliQtlon 161 
Supefvlslon \r\ Vocatlonoi Wetiabllltatlon 180 
Technology Assdsim^nt: Human Rehobilltiation Techniques 230 
Tovvards a Piacament Systern Empirically Establlihed Through Criterion^roup Math 167 
Transltlondl UK/lng; A Program Fostering Cornmunlfy Integration of Severely Physicall 091 
VoCQtionoi Follow^Up of the Physically Restored Unemployed 218 

END STAGE RENAL DISEASE 

Natural Hlstp^/ of PerlpherQi Neuropathy in Chronic Renal Failure: A Multivariate Cit 074 

ENDOCf?INE GLAND -se© HORMONE 

tNIRGV 

AmbglotofV MonltOfing Lob^otory for Rehabilitation Medicine 136 
Effect of Abdominoi and Lower Limb Compression on Cardiopulnnonary Reiponie □ 212 
Enar^ EMpendltur©, Heart Rate, Rhiythm and Blood Pre^ure In Normal end C.O,P.D. 213 
Energy Bcpendlturai While Perfofmlng Normdl Str6#t Walking - A Comprehensive St 196 

EINGlNEERING-se© Olio BIOENGiNEERIN© 

Effect of Home ModWcotion on the FunctionOI Performnnce of the Physically Handi 1 19 

ENTERIC INFECTPN-see DISESTIVE SYSTEM 
INFECTION 

irMTEROBACTEP^ VACCINE'ie© PATHOGENIC BACTERIA 

VACCINE 

ENVIRONMENT 

CUnlogl AppilegtlDn of Longitudlnol FunctlonQl Aw^ment 096 
Eftect of Horn© Modlflcotion on the FunctioMl Performance of the PhysicQlly Handi 1 19 
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factors Undurlylng Successful Adjustmenf of fhe Relard^id i^eiso^d ffom Institiiflon 234 

Int^ratlon of Independent Living into tho Total Rotiadliilation Procoss 125 

Stu^ of ConsiJnner N#9Cj5. Clfcumstances. and Attltudos 236 

Tochnology AiSeismQnt^ Human Rehabilitation Techniques 230 

Transitional Living; A Program Fostering Communify integration of Severely Ptiysicall 091 

ENVIRONMENTAL APpLIAMCt REHABILITATION DEVICE 

FNZVME 

Value of LDH Isoeniynno Studios In CoMngon Dirieascj 029 
EOG"-se© DIAGNOSIS 
EPINEPHRINE-seo BIOGENIC AMINF 
iiORMONL 

FQUAL CAREER QPTORTUNITIES -see CARFFR 

Minority group 

EQUiLIBRIUM 

Quantitative Asiessrnont of Postural Stability and Steadiness in Stroke Patients and 107 

Stereometric Anaiysil of Static Equilibrium in Patlenti with CNS Disorders 097 
EQUIPfyiENT 

Clinical Field Trials of tti© Emory Detachable Electric Powered Driy© Standard Wheel IvOO 

Computer Aided Motor Communication for the Severely DIsobled NonVocoi 1 1 7 

Crisis interventlori Rehiabllitation Appiled Reiearcti Proflrcim for the Ssvprtly Deveio 151 

Development and Evaluation of a Communicatloni. ControL Educatton and Entert 211 

Effect of Cervical Orfho^s on Cervical Spin© Motion: A Standardlied Radiographic 030 

iieGtronlcally Aldecl Ihitfuctlon for the Severely Physically Disabled Non-Verbal 109 

Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196 

Preliminary Investigation of Mlcragraphic Viewer for Use by Disabled Persons 197 

Quantltatlv© Studies of Muscular Strength and Muacutor Work 036 

Technology Assesim#nt; Human Rehabilitation Techniques 230 

ESTROGEN --see HORMONE 

ETHNIC GROUP-see MINQRIW GROUP 

B^ALUATION 

Application of Q Neufophyilologlc Profile to Predict Reiponiei to Treatment of Abno 093 

Assessment and EvQiyatlon of Home Health Teann Actlvitlts 198 

Assessnnent of Driving CapobHtties of the Brain injured Population 130 

Ciinlcal Application of Longltydinal Functional Asieisment 096 

Clinical Ciasslficatiori and Functional Prediction; A Study of the Stroke Population 134 

Comprehensive Evaluation of the Relationship Betv^en Disability and PeTOnalirv F 168 

Computer CharactefliQtlon of Patient Services 133 

Consumer Involvement In Rehabilitation 121 

Continuing Assasinnerit of Programs for Preparation of Profenionals to Work with De 185 

Crisis Intervention Rehabliitatlon Applied Research Pr^ram for the Severely Develo 151 

Deveiopnnent ond Evoluatlon of a Communications, Control, Education and Entert 21 1 

Development and Eyoluation of an Interpersonal Skills Training Pockagt 161 

Development of a Valid Multiple-Factor Instrurront to Asae^ Severity of Handicap 1 72 

DInnensions of RehablHtgtlon Outcome: A Factor Anotytla Study of Several Measure 166 

Effect of Cervical Orthoses on Cervical Spine Motion: A Standardlied Radiographic 030 

Effects of Vocational EvgluQtlon on Client Vocatlonol Awareness, Attitude and Com 260 

Effects of Vocational Evaluation Programming on the Vocational DeveloprrTent of R 246 

Evaluation Training of Severely/Profoundly Retarded Adulh for Community Adjustm 184 

Evaluation of on Automated Training System tor Wheelchair Pushups 023 

Evaluation of Exercis© after Myocardial Infarction Notional Exercise and Heort Diseo 103 

Evaluation of Retarded Student Achievement in Career Education Progranns 182 

Evaluation of the Feasibility of a Twelve Week Physiologically Paced Conditioning Pr 111 

Faetofs influencing Coun^loii Determination of Client Eligibility ond Refarrol fa Fac 254 

Follow-Along Study of a Medically Disabled Population In Fall River. Mais,; A Control 115 

Follow-Up Study of Rehabilitation Short-Term Training 175 

Functional Limitation Scale for Rehabilitation Evaluation 044 

Identification of tactofi Aff^tlng Behavioral Competency in a Comprehensive Reh 166 
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Job Dovolep^^ont and i nhamo^ Pfoductlviiv for Snvuroly DhfibltHi 
i-ongitycjlnni Analysis of Pnlmnl Behavior 

Moasuremont Corrolafoi in Chrome Low Buck Pain; EMQ Studios, f^orsonalitv Proflln 

MGdicai Rehabilitation EvGluotlDn OfficG of Technical Asslstancu 

Pmdlctlna Mm of Acquisition and Production of Complo^ Industfial Tasks by Instltuti 

rrovsntlon of Urlnan^ Irdct Infection In Spinal Cord Injury 

Procois ar*d Outcome in C'cwoefcitlva Schiool Programs In Tokos 

PfgcQ'Ss and Oufcornes of Vocutionol tydkjcjtlon Services 

Progranri Evaluation and banning 

Program Evalunfiori Technique! In Vocational Rotnabllltatlon Agonclosanci Facilitlo 
Quantification of th^ F^iomBchanlcai Function of Various Doslgns and Adiustmnnts 
Quantitatlv© and QuaiilatlvcJ t valuation or fvtuscular Hyportonia in I'ationts with 
Quontltatlv© Studios of Muscular Strength and Muscular Work 
Rohcibiiitatlon Counsolmg; D&velopnnanf and fcvaluatlon of a CumprtJhtjnsivo Cou 
Rehabilitation Norids of Cancer Patients 

Simplified Model for Cost-Benefit Analysis In Rehabilitation Progrnnns 
Su|r>©rvlilon in Vocational RBhQbilllation 
The»fapautlc Racrecitlon Outcome 
framing Evaluation Kit 

EXERCISE -see also PHYSICAL ACTIVITY 

Cardiopulrnonqry Adjustminii to Exercise and Other Stresses 
Comparison of OutconnGs of Obese Diabetics to Obese Non-Dlabetlcs after q Muitl 
Effect of Low Lave' ^©roblc Conditioning on Exercise Toleranc© in Left Ventricglor Dys 
Effect of Ma)<lmal Aerobic Exorcise on Coagulation in Normali and Atheroicltrotlc 
Influence of Cardlovdscular Function & Physlol^ical Stress Loods on Psychoioglcal 
Quadriceps Pacing, Pt^ose III; Relative Effects of Dynamic and Static ixercis© Prc^r 
Sequential Evaluation of Sernsltlvif^ and Predictive Accuracy of Treadnnill Testing Foil 

EXERCISE STPiSS TEST 

Cardiac f^ehobilitotion Progfann for Patients with Myocardial Ischemia and Arterial 
Eartv Adjustrnent to Stsody and Uniteady EKercisa In Patients with Cardlopulmonar 
Effect of Low Lev©! Aerobic Conditioning on E?(erclse Tolerance in Left Ventricular Dys 
Effect of Ma)^imdl Aerobic EMirclseon CMgulatlon In Normals and Attieroscl^rotic 
Effects of Special Olympics Participation on Retarded Childran, Famllits, and Conn 
PostCofonary Gfoup/EKercIs© Therapy Study 

^>equentlal Evaluation of Sensitivity and Predictive Accuracy of Treadmill TestinQ Foil 
Vocational Potential of ESRD Patients through Analysis of the Relatlonshipi beNveen 

EXERCISE THERAPY-see PHYSICAL THERAPY 

EXTElslDeD HEALTH CARE FACILnV^se© q\bo HEALIH CARE 

Technology Asaeasnnent: Human Rahobilltatlon Techniques 

EKTREMny 

Effect of Abdominoi and Lower Linnb Cornpression on Cofdlopulrnonafy Response 
Multl^ilectrod© Studies of Patients with Spastic Central Nervoui System Disorderi 
isiotural Hista*y of Deep-Vein Thrombosis In the Spinal Cord Injured 
Quantlfloatlan of Blortiechanlcal Function of Ankl^Foot Orthases in HennlpjeQla 
Quantification the Biomechanlcai Function of Varioui Designs and Adjustnnents 
Reseafch In Upper and Lower Extremity Orthotics 
Technology Assessment Human Rehabilitation Techniques 
Training Pt^rom for UDper Extrenni^^ Activities In Athetoid Patients 

EYE 

Fatigue In Visual Comnnunlcatlon 

Technology Assessnnent: Human Rehabllltotion Techniques 
Visual Syitenn Disorders and Functional Correlates 
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FACIAL PALSY -SCO FACIAL DISOr^Dnf^ 
PALSV 

FACILITATjVE: CASE MANAGEMENT ^^^seo CASF MANAGEMFNT 
FACILITY alio EXTENDED HEALTH CARE FACILITY 
HEALTH CARE 

Effects of Vocational Es^aluatlon Programnning ori thts Vcx:atlof^al DevolopmGnt nf R 246 
FACILITY EVALUATION ^-sw EVALUATION 

PROGRAM EVAIUAIION 
FACTOR ANALvniS - soo also EVALUATION 

PROGRAM EVALUATION 
REHABILITATION GOAL 

\ nn\t)m\om of RohdbillfQtlon Outcomo. A Facfof Ariaiylic Study uf ijovfMul Mngsuii) 166 
FAMjLY 

Lsfabllihment of fha Hlgti Rlsk Population Labofatory 152 
Ivaluatlon of Retarded Student AchlevennenI In Career Education Programs 182 
pQCtors Undorlying Successful Adjustment of tti© Retarded Relea^d from Institutltio 234 
Family Factors In the Recurrence and Maintenance of Alcotiolism and other ChronI 136 
Identification of Communication Deficits In Patients with Right Cerebrql Hemispher 143 
Longitudinal Study of Self-Imago and Work Adjustment of Young Deaf Adults 2£7 
Pilot Study on Overdependence In Mildly Retarded Adolescents: A Structural Famd 183 
Role ©f Family In Institutional Rehabilitation of Clients with Behovloral and Physical D 141 

FATHER-STO PARENT 

FATIGUE 

Ambulatory MonltOflng Laboratory for Rehabilitation Medicine 135 
Quantitative Studios of Muscular Strtngth and Muscular Work O35 

FEASIBILITY STUDY- see alio RESEARCH PROGRAM 

Access to Careers In Science: A Feasiblllfy Study to Establish Communication Ltnka 113 
Feasibility Study of a Management Training Pr^ram for Severely Physically Disable 120 
Study of Consumer Needs, Circumstances, and Attitudes 236 

FECAL INCONTINENCE-see ACTIVITY OF DAILY LIVING 

BOWEL PROGRAM 

FEDERAL GOVERNMENT 

Federal Hearing on Recreation and the Handicapped 112 
Overcoming Boffiefs to Deaf Personi in Federal Government I35 
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneflciofies 202 
Physical Education, Recreation and Phyiicol Therapy for the Mentally Retarded- 1 77 

FEEDBACK^ see also BIOFEEDBACK 

Auditor Feedback as It Relatei to Languaoe Acquisition and UtHizatlon with the Se 118 
Development of a Model Demonstration Rehabilitation Service (A Research Utllizatl 132 
FeedboQk Control System for the Pafolyied pig 

FIBROfs/IYOSITlS^see MUSCUUaj? DISORDER 

FILM-see AUDIOVISUAL AID 

FILM BIBLIOGRAPHV-see BIBLIOGRAPHY 

FINANCING 

Evaluation of the Relationship of SetfCar© Outcomes to Core in the Acute HospitaL 026 
Negative Incentives: Contlngeneies wt^lch Discourage Disabled Indlvlduali from S 1 71 

Slmpllfled Model for Cost-Benefit Anaiysli in Rehabilitation Programs I68 
Study of ConsufTiefs Needs, Circumitanoes, and Attitudes 236 

FINGER-s#e EXTREMITV 

FINGER SPELLING 

Development of a Communication Sl<ills Profile 259 
Tailoring Captions for Deaf Audiences 19i 
Technology Assessment: Human Rehabilitation TTChniques 230 

FLAT FEET-iW EXTREMrfY 

FLUROGRAPHY-see DIAGNOSIS 

FOLLOW=ALONG STljDIES 

Clinical A^llcatlon of Longitudinal Functional A^ssnTent 096 
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Compuffir ChqractQfUatlDn of Patient SoMcss 133 

Evaluatlor 1 of the Feailbllify of a Twolvo Week F^hysiologically Paced Conditioning Pr 111 

Follow-Alony fjtudy of a Medically Disabled Popuintlon in Fall RIvor. Mass.: A Control 116 

Post RohabllltatlDn Probloms and Costs 223 

Studies of Urologic Function In Patients rollowing Spinal Cord Injuries 031 
FOLLOW-UP STUDIFS 

Clinical Appllcati of Longitudinal Functional Assessment 096 

Effects of Vocational Evaluation Programming on the Vocational DevelopmGnt of R 246 

Factors Underlying .Succeisful Adjuitm©nt of the Retarded Released ffonn Institution 234 

Followup Study of Patients Treated In the F^aln Treatment Program. Phyilcal Medicln 042 

Follow-Up Study of Rehabilitation Short-Term Training 1 76 

FqIIow-Up Study on Vocational Rehabilitation Outcomo of Patlonts Dischargod fro 122 

Group F^orn©! for the Mentally Retarded In the Rehabilitation PrMess 233 

Issues In PelnslitytlonaHzallon 243 

Longitudinal sSludy of Self-Image and Work Adjustment of Young Deaf Adults 257 

Studies of Urologic runction in Patients Following Spinal Cord Injuries 031 

Therapeutic Recraavion Outconne 224 

Training Evaluatbn Kit 179 

Vocational Follow-Up. of the Physicallv Rostorod UnemployGd 218 



FOOT-see EKTRIMITY 
FOOT-ANKLE BRACE ^s^n ORTHOSIS 

PROTHESIS 

FOOT-FLOOR REACTION-- Su€; EXTREMITV 
FRACTURi- see BONE 
FRUSTRATION-see BEHAVIOi^' 
EMOTION 

FUNCTIONAL ASSESSMENT-st^^ also B/ALUATlON 

Effects of Vocational Evaluation Programming on the Vocational Development of R 246 
Follov^-Up Study On Vocational Rehabilitation Outconne of Patients Discharged fro 122 
Functional Limitation Scale for Rehabllltatlan Evaluation 044 
Medical Reiiobilltation EvaluutlorvOfflce of Technical Aisistance 1 16 

FUNCTIONAL DISABILITIES -see alio DISABILITV 

Differential Treatment of Educational Disabilities In Work Adjustment Proorammlng 249 

FUNCTIONAL ELECTRICAL PERONEAL STIMULATION (FEre)--ie© STIMULATION 

FUNCTIONAL LIFE SCALE-see ACTIVITY OF DAILY LIVING 

RATING SCALE 

FUNCTIONAL PERFORMANCE -see PERFORMANCE 

G 

GAINS-see MEASUREMENT 
QAIT- see also AMBULATION 

Quantification of the Biornechanlcal Function of Various Designs and Adjustments 047 
GENUINENESS-sae EMOTION 
GEOGRAPHIC FACTOR -see ENVIRONMENT 
GERIATRIC-sa© AGED 
GHEnO-sa© MINORITY GROUP 
URBAN PROBLEM 
GLOMERULAR snJDiES-^ RENAL MNCTION 
GLOMERULONEPiHRmS-l©© RENAL FUNCTION 
GLOMUS-I©© CIRCULATION 
GLUCOSE-- see BIOCHEMISTS 
GOAL S5TTING-S©a REHABILITATION GOAL 
GOALS-se© REHABILITATION GOAL 
GOLGI ^NDON-se© MUSCLE STUDY 
GOLD TREATMENT- 1©© THERAPY 



417 

39u 

o 

ERIC 



GRADED ACTMTV^-S©© PHySlCAL ACTIVITV 
GRAMMATICAL COMPREHENSION ^sgo I EARNING 
GRANULEK SPRAY^see DRUG THERAPY 
GRASP=S€l© ACTIVITY OF DAILY LIVING 
SKILL 

GRAVITY LOADING-- see MUSCLE STUDY 

PHYSICAL ACTIVITY 

GROUP HOME 



Evaluation and Training of Soverely/Profoundly Refardod Adults for Community Ad) 1 84 

Facfors Underlying Successful Adjustment of the Retarded Released from Instllutlon 234 

Group Homes for ttie Montolly Retarded In the RehiabI Illation Process 233 

Indepondenc© Training Program for Group Hmn RBSldcint^ 15/| 

Issues in Delnstltutlonalliatlon 243 

Project to Document the Development of a Cooperative Group Rosldonco for Sovor 1 10 

Sociological Look at the Impact of Normalization -Igl 

Tectinalogy Assesament; Human Rehobllitotion Techniques 230 

GROUP THERAPY^se© THERAPY 

GUIDANCE COUNSEUNG^se© COUNSELING 

GUiLLAIN BARRE SYNDROME- see also NERVE DISORDER 

Severe Disabling Polyneuritis of Unknown Cause: Tho Development of a Research M 059 

Severe Physical Disabilities of Unknown Etiology 058 
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H-REFLEX-see MUSCLE STUDY 

NEI^i CONDUCTION 
HABILITATION-see REHABiLITATION GOAL 
HALFWAY HOUSES 

Factors Underlying Sueceiaful Adjustment of the Retarded Relea^d from Institution 234 
Group Honnes for the Mental ty Retarded in the Rehabilitation Proceii 233 
Project to Document the Dtvelopment of a Cooperative Group Residence for Sever 110 
Sociological Look at ihm Impact of NormQliiation -i8i 
Technology Assessment: Human Rehabilitation Techniques 230 

HAND-see EXTREMITY 

HANDBOOK 

Identification of CommunlcatlQn Deficits in Patients with Right Cerebral Hemlspher 143 
Studies of Urologic Function In Patients Follovi/lng Spinal Cord injuries 031 
Use of Self-lnstfuctional Training Material with Rehabilitation Personnel 157 

HANDICAPPED-s#e DISABLED 

HPsDACHE=-sae PAIN 

HEALTH ACCOUNTING-see alsoGUALnY ASSURANCE 

Validity and Reliability of Health Accounting Method of Quality Assurance in a Reh 027 
HEALTH AGENCY- see AGEf^CV 
HEALTH CARE 

Analysis of Public Asslitance/Soclal Services for the Mentally Retarded 174 
Clinical Application of Longitudinal Functional Asse^nnent 096 
Comparison of Outcomes of Obese Diabetics to Oj^ie NDn-DiabetIci after a Mgltl 123 
Conceptuaj Model of Planning and Management of Rehabilitation Services 221 
Evaluation of Retarded Student Achievement In Career Education Programs 182 
Integration of Independent Living Into the Total Rehabilitation Process 126 
Method of MMSufing Some Patient Characteristics, Goali Results, and Costs of Me 045 
Technology Assessfmnt: Human Rehabilitation Techniques 230 
Validity and ReliQblHty of Health Accounting Method of Guality Assurance in a Reh 027 
HEALTH CARE DELIVERY-See H^LTH CARE 

SERViCE DELIS^RY 
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HEALTH-CAREER'-^soO Cmm 

HEALTH Mf^OFtSSlONAL sao ALLIED Hi Al T[j f^LRSONNLL 
HEALrH SERVICE DELIVERY^- so© HEALlf^ CARE 

SERVICE DELIVERV 

HEARING 

Continuing Aiseisment of Prt^rams for Proparatlun of Professionals to Work with Do 186 
linguapoiafat Cues as an Aid fo Consonant Artlculatlor^ In D©af Adults 199 
Survey of Personnel Needs In Deafness Retiabllltation 

Technology Aisessnrient: Human Retiabllltatlon T@chniquei 230 
HEARING DISORDER -see HEARING 
DEAF 

HFARING/FFDFRAL--S0e TOERAl. GOVFRNMrNI 
HEART -S0O also ATHEROSCLEROSIS 

CARDIAC CONDITIONING 

CARDIAC DISORDER 

CARDIAC OUTPUT 

CARDIAC PERFORMANCE 

CAf?DIAC PROGRAM 

CARDIAC REHABILITATION 

CARDIAC TOLERANCE 

CAf?D(OVASCULAR^RESPIRATORy DISORDERS 
AnnbulatDry Monitoring Laborato^ for Reliabllitatlon Medicine 135 
Cardiac Rehabilitation Program for Patients with Myocardial ischemia and Arterial 094 
BHmn of Special Olympics Participation on Retarded Children, Famlllei and Com 228 
Sequantlai Evaiuatlon of Seniltlvity and Predictive Accuracy of Treadmill Testing Foil 146 
TechnoloQv ^sessment: Human Rehabilitation Techniques 230 

HEART DISEASE -sea CARDIAC DISORDER 

HEART FAILURE -see CARDIAC DISORDER 

HiMICHOREA-see SPASTICIW 

HEMIPARESIS 

EvQlgcitlon of the FeoslblHty of a Twelve Week Physiologically Paced Conditioning Pr 111 
Multl^Elactrode Studies of Patients with Spastic Central Nefvous System Disorderi 128 
Quantitative Assesiment of Postural Stability and Steadlney In Strol<© Patients and 107 
Training Improved Control of Spastic and Paretic Muscles with Computer-Control le 105 
hLMIPLE<5IA 

Effects of Different Treatment Modalities on Rang© of Motion In Hemiplegic Patients 083 
Evaluation of the Relationship of Self-Car© Outconnes to Care In the Acute Hospit 026 
Quontitativ© Assessment of Postural Stability and Steadlneii in Stroke Patients and 107 
Quohtlficatlon of BlomechanlccI Function of Ankta-Foot Orthoses In Hemiplegia 076 
Training Improved Control of Spastic and Paretic Muscles with Computer-Controll© 106 
Us© Of Motor Unit Potentials as a Measure of Neuromuscular integrity 101 

HEMODIALYSIS -see BLOOD 

HETEROTOPIC BONE -see BONE DISORDER 

HIGH-S©# GROVWH 
HORMONE 

HIGH RISK POPULATION 

Role of Family in Institutional Rehabilitation of Clients with Behavioral and Physical D 141 
HIGH SCHOOL 

Effectiv© Trdning In Rehabilitation Medicine In New Medical Schwl Curricula 051 
Effects of Vocational Evaluation Programming on the Vocational Development of R 246 
Evaluation of Retarded Student Achievement In Career Education Progrgms 182 
Longitudinal Study of the Social, VocatlonaL Legal and Family Status of young Adult 153 
Process and Outcome in Cooperative School Programs In Texas 235 
Relationship Betv^^n Princlpali' Attitudes Toward the Retarded and Cooperative S 240 

HILL INTERACTION MATRIX-se© RATING SO^E 

HILL RBakCTlON MATRiX-S^ RATING SCALE 

HlP-^see JOINT 
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MISTOCHFMiSIRY 

HIstochGmical and Ultfastructural Study of Humnn Muscio Spindtcis Spuntit ily 'j^h 
Idjopathic Scoliosis. Structural and Chornlcal FHifhology 

H(5ME=^^SG0 Olio HOME BOUND 

Assassmont and Evaluation of Homo Health Toam Activitl©s 19q 
CNnlCQl Application of Longitudinal Functional AssossfTiont 096 
E-ffoct of Homo Modification on tho Functional P©rfofmanc«^ of tho F^hy^iiraiiy fHcindi 1 19 

HOME BOUND 

Assoismont and Evaluation of HofTio Health Team Activltlos 198 
CPovolopmont and Evaluation of a Communication,! Contfol. Education and tnturt 211 
Effoct of Home Modification on tho Functional Porformanco of the Physically Handi 1 19 

Job Dovolopment and Enhancod Productivity for Sevofoiy Disabled 137 
F^rojoct to Documont tho UovulopiTiont of u CcH^pjrotivfJ Gic )up Rubidun? u foi ScmM 1 1U 

HOME HEALTFI CARE TEAM 

Assf)SBmrjnt and Fvniuation of Homo Hoalth Toain Actlvitins 19B 

HOMEMAKING 

Assessment and tvaluotion of Home Flealth TQam Activities 198 
Evaluation of Retarded Student Achiovement in CarMr Education Pfograms 182 
Factors Underlying Successful Adlustment of the Retarded Released from Institulton 234 

HOME PLANNING -soe HOMEMAKING 

HORMONE 

Dysfunctions of Endocrine Glands in Spinal Cord Injury 01 1 

Hormonal Agents in Myopathy 'jQ2 
HOSPITALIZATION -^se© also EXTENDED HIALTH CARE FACILITY 

Clinical Application of Longitudinal Functional Asaeiiment 096 
Evaluation of the Relationship of Stlf^Care Outcomes to Car© in the Acute Hospital 026 
HOSPITAL ORGANiZATION-^iee EXTENDED HEALTH CARE FAClLlTV 
HOSPITAL PATIENTS -see HEALTH CARE 

REHABILITATION CLIENTS 
HOSPITAL STAFFING-see ALLIED HEALTH PERSONNEL 
HOUSEKEEPING"^ see also HOMEMAKING 

Factors_ Underlying Successful Adlustment of the Retarded Released from Institution 234 
HOUSEPARENT^see EXTENDED HEALTH CARE FAClLlTV 
GROUP HOME 
HOUSING 

HOUSING 

Integration of Independent Living Into the Total Rehabilitation Process 125 
Project to Document the Development of a Cooperative Group Reiidence for Sever 110 
Study of Consumer Needs, Clrcumstancei and Attitudes 236 
Factors Underlying Succe^ful Adjustment of the Retarded Released from Institution 234 
Technology Assessment: Human Rehabilitation Techniques 230 
Transitional Living; A Program Fostering Community integration of Severely Physlcall 091 
HUMAN GROWTH HORMONE -see GROWTH 

HORMONE 

HVDROTHERAPY-see THERAPY 
HVPf RBARIC OXYGEN TREATMENT 

Hyperbaric Oxygen Treatment of Pressure Sores and Certain Skin Ulcerations 003 

Modyjar Hyperbarle Oxygen Treatment of Pressure Swes and Traunnatlc Skin Lesions 016 
HYPERCALCEMIA^See MINERAL 
HYPERCAPNEA-^see RESPIRATORY DISORDER 
HYPERKINESIS-see KINESIOLOGY 
HYPERTENSION-see also BLOOD PRi^URE 

Voluntary Control of Autonomic Functions by spinal Cord Injurecl Persons: A Proctic 126 
HYPERTONIA^see also MUSCULAR DISORDER 

Quantitative and Qualitativ© Evaluation of Muscular Hypertonia In Patients with Ce 033 
HYPERURICEMIA-see URINARY DISORDER 
HYPERVENTIUTION-iee RESPIRATORY DISORDER 



420 3!j^j 

ERLC 



i <yfK ,IX)f»SAl Nf UV\ SPf \C\\ 

wywrnmoH sow lii cx)iJ f imm 



ir^lOPATHlC 5COUOSI0 - itHJ GriNAl CDIUMN 
ILLAC DIVERSION so« rilsu PIGLSllVt avSTlM 

Studios of Urologic ^uncflon In f'atlunts Following Si'^'nul i. t/Kd lnjuri*>ri 
IMMOBIl l?AriON - noo niso PAf^AIVr^lR 

Ulinical Implications of tho Uisturbanco in L-filciurn tjrui i.i jlltjgi.ni KN/'^ji ^Msm in v J ^j'*'/ 

TcjChr^Dlogy Assosirnont Hurnun Rohabilltatlofi InctuiH iyus ?M} 
iMMUNOFLUORtSCLNCF; - Hue also IMMUNOICXIY 

Localliation of Urinary Iract Infection hy Idtintifylng Hactehal AntitHxIy ( (Xitifig wit 1V/1 
iMfVIUNOLOGy 

Localization of Urinary Tract Infoctlon by Idonti^^ing Bactaflui AntiLKxIy Ctxatiny wit \'^A 
Mechanisms of Pyelonophrltis in Spinal Cord Injured Patients ?{)9 
Studios of Urologtc function in PationH f ollowing Spinal Co'd irijufins n:U 

INCENTIVE PREFERENCE -seo MOTIVATION 

INCONTINENCE -see BOWEL 

ElsctfOnic Anal Spliincler Stimulation for f ocal Incontinoncci Control ond Uariuni Ln 01 / 

INCOME -se© FINANCING 

INCREMENTAL STIMULUS EFFECT -see STIMULATION 
INDEPENDENT LMNG 

Ambulatory Monitoring Laboratory for Rehabllltatjon Medicino 135 
Clinical Application of Longitudinal Functiondl Assesannent 096 
Clinical Field Trials ©f the Emory Detachable Electric Powered Drive Standard Wheel 100 
Effect of Horn© Modification on the Functional Performance of the Physically Flandi 1 19 

Evaluation and Training of Sevefely/Profoundly Retarded Adults for Comnnunlty Adju 184 
Evaluation of f^etarded Student Achievement in Career Education Programs 18^ 
Evaluation of Various Electronic Devices to Increase Mobility and Independence of 012 
Federal Hearing on Recreation and th© Handicapped 1 12 

Identification of Communication Deficits In Patlenti with Right Cerebral Hemispher 143 
Identification of Work Relnforceri Found In Sheltered Workshops and Their Relations 247 
Independence Training Program for Group Home Residents 154 
Integration of Independant Living Into the Total Rehabilitation Procesi 126 
Predicting Rate of Acquisition and Production of Complex Industrial Tasks by Institufi 178 
Prellmlnofy Investigation of Mlcrographlc Viewer for Us© by Disabled Persons 197 
Project to Document the Devaiopment of a Cooperative Group Residence for Sever 110 
Research Needs in Vocational Rehabilitation 176 
Sociological Look at the Impact of Normalization 181 
Technology Assessment: Human Rehabilitation Technlquei 230 
Transitional Living: A Program Foitering Community integration of Severely Phyiicall 091 

INDEXING-see INTORMATION ACTMTV 

INDIVIDUAL DIFFERENCES-^^ Q\m PERSONALIW 

SELF^REGUU^TiON 

Voluntaiy Control of Autonomic Processes Using Blofeed^clc and Reinforcement Pr 038 
INDUSTRy-see also EMPLOyMENT 

JOB DEVELOPMINT 
WORK 

Feasibility Study of a Management Training Pfogrann for Severely Phyiically Disable 120 
INFANT-see CHILDREN 
INFECTION 

Localization of Urinary Tract Infection by Identifying Bacterial Antibody-Coating wit 194 
Prevention of Urinary Tract Infection in Spinal Cord Inlury 222 
Rerxil Scintillation Cannwa Studies as a Method of Fcllcwing Renol Function and Ur 203 



ERIC 



\NU M^MATK )N At tlVftV 

CofHumof Ihvoivnmfinf ir^ f^wfujhihlc jticMi 

PffilimjnqfV Invostigation of Micrc^grophic: Vinwnr for r^y I n^< jt^!i>i 1 ( -Mfv^Mr, 
Use* of Iriffirmotion in Vocdtfondl Dm^islon Mnkifiy hv f it^ci fof?* 
INf Qf^MAllON mm M ^ DATA nOl I f f :? K n 

INfONMATlON ACJMrv 

Tk^(r?Ar^ 

Tfx:hnnU:XJV As^mnwinf Murnan r^ohtirithtcitioM Uh f^u, |u»h 
INN! If *"irv r^f 'uhf nth MiNnum cr.^r ir- 

UffBAN f^Vf >Hl { M 
INNIRVAfloN MNiNflM STlKjy 
IN5TIFUTION 

Cjm% IntofVcintlan f^c^flfibilitntK^n Applirvl f^OMVUCh Pfciyfdni for ffwi SoynrfMy hMvolo 
Evaluation of tho Roiafionihip of Solf Car© ^Xjtconm to Caro \n tho Acuti? McvnOitcji 
Factofs UndOftylno Successful Adjustm©nt of the Retarded PoIociichI for 
Group Homos fo^ fh© Menfally Retarded in the Rehabilitation Process 
fdontiflcatton of facfofs Affoctlng tohavioral CornpoterKy in u CumpfuhoMsivH U'uh 
(ntegfqtlon of Independent Living into fh© Total RohaDilltatlon Pra^iesi 
Rol© of family In Institutional Rehabilitation of Clients with i^f^hnvtofnl and F^hysu cil f i 
Socioiogical I cx^k at th© impact of NorniQli^ation 
INSTITUTIONAL CARE-sto EXTENDED HEALTH CARE FACILITY 

HEALTH CARE 

HOSPITALIMTIDN 

INSTITUTION 

iNStRUCnONAl MATEPiAl ^ sw AUDIOVISUAL AID 

TEACHING TOOi 
iNSiRUCTIOfSiAL fvlETNODS--ie© TEACHING 

TMINING 
INSTRUMENTATION -i©e EOUIPfs^ENT 
INSULIN -^s©@ DIABETES 

HORMONE 
INSURANCE -le© FINANCING 

HEALTH CARE 
INTILLECTUAL ADJUSTMENT -i©e EMOTION 
INTELLIGENCE 

Identification of CommunlcQtlon Deficits in Patients with Right Corobral Homisphor 

ProctiS ond Ovitcom© In Coop^fQtlv© School Programs in Tescai 

Sccioiogieal Look at the impact of Nofmaliiation 

Technology Awssment: Hurnan Rehabilitation Techniques 

Vocational Hondlcopping Conditions as a Fur^ction of IQ 
INTERAMNCV LINKAGES 

D©v©lQpm@f)t of Exemplary IV1od#ls of Achieving Effective CTOfdinatlon of Educotio 

Relortionshlp Betvvean Prlnclpair Attltud©s Towofd the Retord©d and Coopefatlve S 
INTEPDISCIPUNARY APPROACH-s©e MULTIDISCIRINARV APPROACH 
INTERMITTINT CATHETERIZATION also CATHETER 

Long4#fm FoUow-Up Studies of Pottenti with Spinal Cord Injufy Who Became Cathet 
IfSTERORGANIZATlONAL RELATIONSHIPS-- i©e AGENCV 

CTATE AGENCY 

iNTEROSS6US-se# BONE 
INTERPfRSONAL SKILL-S©@ also SKILL 

R©lQitionihjp tetween Princlpair Attitudes Toword thie Retarded and Coq^ratlve S 
INTERPERSONAL SKILLS TRAJNINS--I6© alio TRAINING 

DeveloDment and Evaluatlw of an Intefpefsonal Skills Training Package 



( (Hifiruiiriu As^i^sniOfif uf f^r(%jfnfT)^ f^v P^pf Hirnffrn^ of f'fr»fn^^H U ^ Wf >fW wi^h ( V» 
()civ©lopmf#nt of Vid©cifaj.jes foi Ar>nliCfJtK)r'i in Truiniriy Rohnbilitfitlon c ouf^sciUiffi to 
fm:hru >ii:)gv /K%m%%trmry\ Humdh f^fifKibtliftifion Fnt-hriujuns 

INTf RSIiMUlUS INIF f^VAl I F FECT %m STIMUl AT!C)N 

lNTIf?VlfW 

D#iytilt>f)m«nt of VicliiotaiJos fof AppliCdfioh in Iriiir^trig l^uhdbillfafior^ Cminsolofs fo 
factoi Uncj<9rtvlng Successful Adjustment of fho Rotardod Rnlonsod for iristlfulions 
JoikJw Up rihjdv uf r^erHUjIlitufiOr^ lUu^ff terfT^ Tfuininy 
( *rouf) Mom©!^ fr>r fho M©fifal!y f?©tardocJ in fhe f^fihcibihfcihnfi f^Keis 
ickinfifjccition of Communication Doficits in f'atlonts with flight Cofobrai Htiffii^pfinr 
ififnrvlmv nkill? of thn Rfitardod Dfiflr In nr Inn C'nnsnciufinrn^i (iMfi frriinir^g Anr^^c^ir 
"itutty ot c omufnijf Nwds Ciircumstancm. cincl Aftitudf*s 
liutjervisior^ u\ VcK;ufiunoi f^ehdbjlitutinr) 

INIfMCf UULAI^ SiUl;V STOCiUULAN ^TUDV 

INfrMCfMNIAl TO SSURf BrfAIN 

INTRAVt NOUS F^aOGPAM 

r^enni Scintillation Curntna Studies as a Motficxi of FoHowiny Ronni function and Uf 

iSCHfrMi^^ Hf ART DISE^t -^ so© CARDIAC DISORDtR 

(SC. MlMlC THI^OMBOtlC CkNtBRUVASUULAI^ Im.m (11^ VI)) mo SlI^OM 

VASCULAR pISORDbR 

ISCMIMIC UlCtRS^ also Pf?ESSUf?E SORr 

SKIN DISQRDLR 
ULCER 

Invostigatlon of Ddcubltus Ulcer as Manlfostation of Psyctiosocial Pfoblom 

Invostigaflon of the Cause and Provontlon of Isctnomlc Uicori 
ISOENZYME - see also ENZYME 

Value of LDH lso®niyrn# Studies in CoNag©n Disoaso 
ISOMrrRICS--S0© PHYSIC Ai ACTMTV 
trCM) STRQKfc 

VASCULA/^ DISORDER 
ITPA -STO LANGUAGE 

J 

JOB-s@# EMPLOyMENT 
WORK 

JOB DEVELOPMENT 

Anarysil of Infofmdtion Proceising Training for the Severely Disabled 

Cofoef Developmant for Deaf PeopI©: Nonorol Communication Speclollit 

Factors influencing Work Adjustment of Dliabl^ Worker 

Job Developrmnf and Enhanced Productivity for Severely Disabled 

Longjtydinol Study of the Effect of Rehabilitation on Factors such as Job Plgcernent, 

Post-Cofonary Gfoup/Exerelsa Therapy Stuc^ 

Predlctlrig Rate of Acquisition and Production of Complex Industrial Taiks by Instltuti 

Tect^nology Assessment; Hurrian Rehabilitation TTChnlques 
JOB EXPERIENCE -se^ WOf^K EXPEf^lENCE 
JOINT 

incorporation of o Lescon "Check Socket" Into a Definitive Patellar Tendon BearinQ Pr 
P^toperative Cam of Patients with Total Hip Joint Replacement Using Ultrasound 
Qyantlfleatlon fhie BlorTWhonlCQl Fgr^ction of Various Designs ar^ Adjustments 
JUNIOf^ HIQH SCHOOL- W EDUCATION 

HIGH SCHOOL 

JUVENILE see YOinH 

JUVENiLE DELINQUENCY^see DEUNQUENCy 

CHILDRfN 



423 



3U6 



K 



KENNY SILF^CARI B/ALUATION SYSTEM-^ EVALUATION 

URINARV DISORDER 
KIDNEY WNCnON-i©© URINARY DISORDER 
KIDNEY TRANSa^-se© TRANSR.ANT 

URINARY DISORDER 
KINESIOLOGY-s^ gis© HYPERKINESIS 
MOVEMEW 



Effect of Ctn/lcal Ofth^es on Cervical Spina Motion; A StandQfdiz^ Rodjographic 030 

Motor Unit Composition and Voluntafy Force in Neufomuiculaf Diseasa 129 

Multl'Eleotrode Studio of Patients with SpQftlc Central Non^i Sv^em DisordOfs 128 

OuQntltativ© As^ssment Postural Stability or^ Steading In Stroke Patients and 107 

Quantitative Studio ^ Mu^ular Strength and Muscular Work 036 



KUCHEN-s©© HOME 

HOMEMAKING 
KNEE-se© EXTREMnY 
JOINT 

KYPHOSCOUOSIS-sa© SPINAL COLUMN 
KYPHOSIS-iee SPINAL COLUMN 

L 



LACTATE-see BIOCHEMISTRY 
LANGUAGE 

Auditory Feedback as it Relatei to Lonouage Acquisition and Utilization with the S© 118 

Careor Development for Deaf PTOple: Norwol Communication Specialist 188 

Computef Aided Motor Communication far the Savsrely Disabled NorvVocol 1 1 7 

Crisis Intervention Rahabilltotion Applied Reiearcti pRsgram for the Severely Deveio 161 

Davelopment of a Commynlcatlon Skills Pr^le 259 

Development Tarting and Application of a Phonologieally-based Communication 124 

EstablishrT>©nt of tha Hlgh-Rlsk Population Laboratory 152 

Identification of ^mmunlcatlon Deficits In Patients with Right Cerebral Hemispher 143 

Study of CormirDer Needs, Clrcufnstanees, and Attitudes 236 

Techno!©^ Assessment: Human Rehabilitation Techniques 230 

LDH ISOENZYME--see ISOENZYME 

LDH ISOENZYME STUDY-see COLLAGEN DISE^ 

LEARNING 

Behavior Modification; A ProblefTvOiented, Learning-Based Re^rch Strategy for 041 

Crlils Intefvention Rehabilitation Applied Resaarch Program for thie ^^ely Pevelo 151 

Davelopmant of a Taxonomy of ^^mbly Ski lis 238 

Estgblishmant of the Hlgh-RI^ Popglotlon Lab^atory 152 

Idantlflcatlcn of Commynicatl^ Deficits In tetlents with Right Cerebral Hemispher 143 

Pr^lctlng Rot© of Acquliitlon and PrDductk)n ^ C^pl^ indurfrial Tasks by InstltutI 1 78 

Praventton of Urinary Tract Infection In Spinal Cord Injury 222 

Voiynta^ Controi of Autonomic Process Using Biofeedback ar^ Relnforcermnt Pro 038 



LEFT m$ DEVIATlON-sea CARDIAC DISORDER 
LEG-see EKTREMmr 
LEGISLATION -sea LAW 

LB/iL OF CORD LESION-see SPINAL CORD DISORDER 
LiVISON GEROfMTOLOSICAL POLICY INSTHUTE--^ AGED 

AGENO/ 

LIFE SKILL-sae ACTMTY OF DAILY LIVING 
SKILL 



424 ^ 



LIMB-I©® EXTREMrTY 
LIMfTED WEIGHT BEARING- S@© CANE 

CRUTCH 

REHABILITATION DEVICE 
LINGUAL FRENULUM-SW FACIAL DISORDER 
SPEECH 

LIP MUSCLE-- 1©© FACIAL DISORDER 
SPEECH 

LlORASiA-s©© ANTISPASTIC DRUG 
USSORIL-S©© ANTISP^fiTIC DRIKS 
LITERATURE REVIEW--^ LITERATURE SURVEY 
REVIBA/ 

LITERATURE SURVEY 

Compfthensive EvQiuatton of th© Relotlonihjp Between Disability and Pafsonality F 
Crucial Variable in n\m Clinical Effactlven^ of Pefsonnel Who Wortc with the Deaf 
Developnriant of a T^onomy of A^mbly Skills 

FollosAMJp Study of Potienfs Treated In itm Pain Treotment Progrann. Physical MadicI 
identi^Qtlon of Commynlcotlon DeflOfts in Potlenti with Right Ceftbral tiemi^har 
Research on tf\& Psych^oclol ond Vocational Adjustment of Spir»ol Cord Injured CI 
TfQining Evaluation Kit 
L(S/ER-see DIGESTIVE ffSTEM 

LMNG UNIT FOR REHABILITATION PATIENT-see HOUSING 
LOCAUZATlON-sae alio PATHOGENIC BACTERIA 
IMfvHJNOftUORESCENCE 

Locoliiation of Urinary Tract lnfectlor» by Identifying Bgcferiol Anti^pdy-Coafing wif 
LCCOMOTION- see AMBULATION 
LOCt^ Of CONTROL 

Factors Influencing Work Adjustfnent of Disobled Wofkers 
LONGITUDINAL STUDY-see RESEARCH PROGRAM 
LOf^ LEG BRACE-iee ORTHOSIS 
PROSTHESIS 

LOWER EXTREMITV==5ee EKTREMITY 

LOWER MOTOR NEURON LESION ^lee NERVE DISORDER 

LOW SOCIO-ECONOMIC CLASS-see DISADVANTAGED 

SOCIO-ECONOMIC CLASS 

LUNG-see RESPfRATION 
LUNG DISEASE 

Natural History of Deep^Vein Thrombosii in the Spinal Cord Injured 
Technology Ass^menft Human Rehabilitation Techniques 

LUNG EXPAMSlON-see RESPIRATORY DISORDER 



M 

MMPt-see PAIN 

METRES 

MAJNTiNANCE OF EMPLOYMENT-iee EMPLOYMENT 

WORK 

MANAGfMENT 

Conceptual Model of Pfannlr>g and Mortgennent of Rehabilitation Sarvlces 
Evolyatlen at Efflcac^ of Rehabllltotlan Pragrami 

Foctcn Influenaing Counselofs DttemDlnatlon of Cl^t Eligibility and Referral for Fac 
Fe^bllHy Study of a Management Training PrograrTi for S^^ely Physically Disable 
Integration of Independent LMr^ Into ttie Total Rehabillt^lon Ptmbu 
^teasurernent Cofrelotes In Chronic Low lack Pain; IMG Studies, RsrwiaHtv Profile 




Method of M#(«yrlng S^T)© Pottent Charocttflitics, Goali, Rtsyfts. ana Caits of M# 045 

Ra^tonship tetwesn PrinclpGiir AWtLJdes Toward fl^ Retof^a and Coop&rotfv© S 240 

Sirr^lified Nto^ for C^t»Bw#flt Anaiysii In RebabiKtatlDn ^OQrarns 168 

SupsfViilon In Vocstional Rehabilitation ISO 

T©l#carnmunlc0tioni in TralnlriQ of Rehabilitation Facilitv teTOnn©! 252 
MANAKMENIT RE^ONNEL 

SupefVlsion In Vocaftional Rehabilitation 160 



r^^ANAGEMENIT SYOTMS ANALYSIS-ie© B^ALUATION 

MANASEMENT 
MANPBULAR WNCTION^^ FACIAL DISORDER 

MANUAL-SM h^DBOOK 

MANUAL COMMUNICATION-s©© COMMUNICATION 

INngRPRBTER FOR THE DEAF 

MARUUANA-IM DRUG ABUSE 
MATWAU«R-S©e REHMIUTA710N DB/ICE 
MATTRESS-SB© REH^UTATIWI OPsAOB 
MAXIMAL AfROBIC 



Effect of M«lrnal Aerobic Extreli© on CMgulotlon In Normoli and Atheroiclerotla 144 
MEASUREMEW-s^ also QUTCOm ^EKMENT 
RATING SCALE 
TESTS 

AmbulatOfy Monitoring Labofatcxy for Rehabilitation Medtelne 136 
Effects of Vocational ^/ajyotiofi ^ogramming on the Vocotional D©v#lopmant of R 246 
Method of Measuring Sonn© Pattent Chafocteristlas. Gools, Rasulti, and Cosl^ of M© 046 
Sequantlal Evaluation of SaniltMty and Predlctlv© Accural of Treodmill Testing toll 146 
MEAaJRES 

Relationships Among a Set of Bthwiorol Meosures of Chronic Pain 080 



MECHANICAL DEVICE--S6© REHABILITATION DEN^CE 
MEDiCAlD-see FEDER^ SOS/ERMM6NT 

FINIAf^ING 
MEDICAL CARE FOR THE AGED'-s©© AGED 

HEALTHCARE 
MEDICAL CONSULTATION-s©© DIAGNOSIS 
MEDICAL EDUCATION'S©© EDUCA^ON 
MEDICAL SCHOOL FROGRAM-se© ato EDUCATION 

Effectiv© Training in Rehabilitation Medlcin© in New Medical School Curriculum 043 
MEDICAaV OISABLID 

Clinical Aiseisnwit of Piyoholaglcol Adju^nnent to ^Inal Cord hjury 196 
Cone©ptuol Model of Planning and Monagerr»nt of Rehabllltotion Services 221 
Integration of Ind^endent LMng Into the Totol RehobllltoHon Procwu 126 
Pr©s/©ntlon of Urinary Tract Infection in Spinal Co^ Injur^^ 222 
Vocational Folloyv-Up of the RtysteQlly Restor©d Un©mplw©d 218 
MEDICO STUDENT-se© STUDENT 
MEDIOMiE-sa© AGED 

FEDERAL S^RNNENT 

FINANCING 

HEALTH CARE 

MEDICINE 

Effeotiv© Training In Rehabilitation Medicine in New Medical School Curflcula 051 
Technology A^^ment: Human Rehabilitation Techniques 230 

MEMBR^E-see TI^E SnJDV 

MEMOW 

Technology ^i©ism©nt: Human Rehobllltotion Techniques 230 
MENIERI'S DISEASE-^ DEAF 

H^ING 
COORDINATION 




426 



3M 



MENINSOf^LQXOELE-s©© SPII^ CORD DISORDER 
MENTAUy DISWRBID 

Dl^nosls and Rprmdlotlon of D^flclts in ViiuQl infgfmation Pr^essing and Ver 020 

Role of Farnlly In Institutional RthabllitatiQri of Clients with Behaviwal and Ptiysicai V 141 

T^hnology Aai©iiiT^nt: Human R©habillterflan Techniques 230 

Analysis of Pgblte A^lttgnc^/Soelal SeMces for the MentQily Retarded 1 74 

Corsar Dev^ioprr^nf for D©af Pwpl©: Nonaol CommuhlCQtion Specialist 188 

Cflsjs Intw^ntlon p^hQWIItotlon AppHad R©i#grah Program for the Saverely Develo 151 

Crisis lnt©f\/©ntfon R^habllltotlan Applied Rpi#grch Program for the Savefely Develo 156 

Detegctiof! of Hofrnmaklng Reiponilblllties to ttia Mentally Retarded In Three Envir 227 

Developing an InnplfteQllv Bamd Trdlnlng PfoflfQm in Mental Retardation 226 

Des^lopfTi#nt of q Taxonomy of ^^^mbly SkllU 238 

Effects of Competition oM SmIqI Faollltatlan on Job Peffomnance of the Mentally R 232 

Effects of Goal Sptting Training on the Job Pwrorrriance of the Mentally Retarded 239 

Effects of Job Enrichment on Work Pefformanot of the Mentally Retarded 237 

Effects of SpeQiQl Otymptes Participation on Wtorded Childraa famines, and Com 228 

istabllshmant of the High-Risk Popylotlon La&ofatofV 152 

&/aluatlon and Training of Severely/pj^fogrifliy Retorded Adults for Community Adj 184 

Evaluation of Ratordad Student Aohlevemwf In Coreer Education Programs 182 

Extending Rehobilltotion Seivlo^ to the Muitlply Hondleappad 229 

Factory Undoing Suceassftjl Adju^ment ^ trie Retarded Released f^m Institution 234 

Group Homes for irm IVientQily Retarded In the Rehabilitation Pr^eis 233 

Iridepsnden^ Training Program for ©roup Horn© Residents 154 

lntefvl#w Skills of the Retarded; Deflelencl^, ConsequenGes, and Training Approac 242 

Issues in DelnstltutlonQlliOtlon 243 

Longltudinol Study of the Social, Voootiongh U©aal and Faml^ Status of Young Adult 153 

Pilot Study on Ovardependence in Mildly Ratorded Adaiescentai A Structural Famil 183 

Pradlotlng Pate of Acc|Uisitlon and PrccliJotion of Complex Industrial Toaka by Instltuti 178 

Proc^ and Outcome In Coop^oth^ School Pogroms in Texas 235 

Relationship B#tw>©en Princlpair Attitude Tovs^rd the Retarded and Cooperative S 240 

Ressofgh Meeds In Vocgtlonol Rehabilitation 176 

Soclciogicai Lool^ of ttie Impact of Noffnoll^cftlon 181 

State Agency Rehdbllltaftion Counselor Functicni and the Mentally Retarded 231 

Study of ConscirTfier Needs, Clrcum^onces, and Attitudes 236 

Supefvislon in Voootional Rehabilitation 180 

VocQtlcnal Hartdlcapplng Conditions os a Function of IG 241 

Technoiogy Assessrfient: Human Rehabilitation Techniques 230 
METABOLISM StUDV 

Effect of Abdomir^ol and Lower Limb Compfeislon on Cardiopulmonary Response 212 

Energy Bcpandltgr©, Heart Rate, Rhythm and Blood Pressure In Normal and C.O.RD. 213 

SynfV3ath#t|c Activity and the Metabollsfti ^ Blooenlc Amines in Spinal Cord Injufed 01 0 

METHODOkOGy-iee RESEARCH PROGRAM 

METHyLMETHACRyiATE--iee BIOCHEMISTRV 

MICROCOMPWER 

Dev#lQprTieht and EvQiuotlen ^ a Communteotioni ControL Education and Entert 21 1 
MICRCSRAPHICS 

Job tovslopment and Enhance ProductMly for Severely Disabled 137 

Pre llmlnaiy Inv^lgatlon of Mlcr^raphlo \Amm for Use by Disabled Pe^ns 197 

MICROWAVE-^ dto RADIATION 

IvQiuatlon of Q Clroular polarized Mlcroy^^oye Dlothefmy Applicator 073 

Mopping of MIcroMWe Fields Surrounding Hunian SubJ^ts Under Diathermy Trwtment 071 

M^^r© nnent of Musculature Blood Fiov/ by MteW\^ave Dlathiermy 070 

MICTURITON-i©© also URIh^y DIWRDER 

ivoluotion ^ Long-Term Urinary Steflllzatton in Ceftheter-Free Paraplegics 193 

Long-Twin Follow4Jp ShJdles of Patients wtth Spinal Cord Injury Who Became Cothet 204 

Renal Scintillation Camerci Studies as Q Method of following Renal Function and Ur 203 



EKLC 



427 4 DO 



studies of Urologic Funcflon In Patients Following Spinal Cord Injuries 
MILDLY RETARDED-IW MINTALLY RETARDID 
MILWAUKEE PROJECT 

Establishment of th© Hlgh-Rlik Population Labofatory 

Technology A^essment: Human Rehabilitation Techniques 
MINERAL 

Effeet of Dlsodluin EtlclrQnote (Dlpho^honat©) on Acut© Oste^orais 

MINERAL MCTABOLISM--i#© METABOLISM 

MINERAL RELATCD DISORDERS-'l©© MINERAL 

MINNESOTA IMPEDANCE CARDITORAPHY-i©e ^DIAC 

MINIMAL LANGUAGE SKILLS-se© LANGUAGE 

MYOC^DIAL INFARCnON-POST-se© MYOCARDIAL INFARCTION 

MOBILnY-see also AMBULATION 

MOBILIW LIMITED 
Evaluation of Lonfl-Rang© Wheelchair Ajribulation 

MOBILITY LIMITED 

Assessment of Driving Capabllftlai of the Brain Injured P^ulotion 
Clinical Field Trials of th© Emofy Detachable Electric Powered Drive Standard Wheel 
Comparison of fvtethodi to Reduce Shear and Displacement In the Use of a Reellnln 
Development and EvQluatlon of a Communications, ControL EduGOtlon and Entert 
Incorporation of a Immn *Oh©ck Socket'* Into a ^flnitiv© Patellar Tendon Bearing Pr 
Job Development and Enhanced Pre^uctlvlty for Severelv Disabled 
Rehabilitation FunotlonQl ^In Per Unit Co^ 

Stereometric M#asur#rnent of Thoracolumbar Mobility in Scoll^ls With and V^^thout 
Technology Assasirrient- Human Rehabilitation T^hnlques 
Transitional Living: A Program Fostering Ccmmunlty Integration of Severety Phyalcoll 
MODEL 

Conceptual Model of planning and Management of Rehabilitation Sarvlces 
Consumer Involvement In Rehabilitation 

Crisis Intefventlon Rahabliltatlon Applied Re^orch Program for the Severely D#v©lo 
Development of o Model Demonstration Rehablllt^lon Sefvlce (A Rtsearch UtilizatI 
Development of Exemplar/ Models of /thieving Effective Coordination of Educotlo 
Ejects of Vocational EvQiuation Programming on the yocatlonol Development of R 
Job Development and Enhanced Produ^lvlty for tovereiy Disabled 
Models for tervic^ to the Se^rely Handicapped 

Severe Disabling Polyneuritis of Unknown Cause: The Development of a Research M 

Technology Asseisment: Human Rehabilitation Technlquai 

Transitional Uvlng: A Program R^terlng Community Integration of Severely Physlcall 
MODELING-sae MODEL 
MODELING PROCEDURES-sea MODEL 
MORPHOLOSY-se© LANeUAGE 
SPEECH 

MOTHER^HILD INTERACTlON-sea PARENT 
MOTIVATION 

Crisis Intervention Rehabilitation Applied Research Pragram for the Severely Develo 
Effects of ^mpetltlon and Social Facilitation on Job ^^onrianc© of the Mentolly R 
Effects of Goal Setting Tfalnlng on the Job PerformarTCe the Mentally Retarded 
Effects of Job Enflchrr^r»t on Woric Performance of the Mentally Retarded 
Spending Rehabilitation Services to the Multiply Handicapped 
Factors Influencing Work Adjustment of Disabled Workers 
Sociological L^k at the impact of Normalization 

Tran^tlonal LMr^: A pr^ram Fostering Community Int^rotlon of Severelv Physlcall 
MOTOR COMMUNICATON 

Computer Aided Motor Communication for the Sevwely Disabled Non-Vocol 
Development, Testing and Application of a Phonologlcally^bosed Communication 
Technology ^^sessment- Human Rehabilitation Techniques 
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MOTOR CONTROL 

Application of a NeurophyslDj^ie Profll© to Predict Responsei to Treatment of Abno 093 

Control of Spasticity with EMS Biofeedback in fhm Incomplat© Spinal Cord injured P 064 

Effect of Dantrolene ^dlum on th© Efflux of Calcium fronn Isolate SarcQplasmle Ret 200 

Effects of Spinal Cord injury ot\ Helpless Behavior 214 

Hlstochennlcal and UitrQftnjcturcl Study of Human Muscle Spindles: Spasticity 215 

Inaofporatlon of a "Ch«ok Seckef into q Definltiv© Patellar Tendon Bearing P 052 

influence of Cardiovascular Function & Physiological Stress Loads on F^chol^ical 160 

ModWc^lon of Speech pattens of NoimQl and Dysorthric Speakers as a FunctiDn of 068 

MuithElactrode Studies of Patients witti Spastic Central Nervous Sy^em Disorder 128 

Quantltgtlve and GucHtatlv© E^luatlon of Muscular Hypertonia In Rititnti with Cm 033 

Quantitative A^^ment of totural lability ond Steadiness in Stroic© Patienti and 107 

Resaarcti In Up^r and Lowtr Extremify Orfhotici 1 14 

Techr^logy Asieynnent: Humeri Retiobilitation Techniques 230 

Training Program for Upper bdmm^ Activities In Athetoid Patients 035 

Use of Motor Unit Potentiali ai a Measure of Neuromuscular Inttgrlfy 101 

MOTOR RJNCTION--sae also MUSCLE STUDy 

Effects of Competition and Social fticllltatiQn on Job F^rformance of th© Mentally R 232 

MOTOR LEARNING 

Cognitive Assist In Motor Learnhg 104 

Predicting Rate of Acquiiitlori and Pr^uctlon of Complex Industrial Tasks by Instltuti 178 

Process and Outcorries of Vocffttonal Evaluation Services 248 

QuantltQtive and Qualltotlv© Eyoluation of Mu^ular Hypertonia in Patients with C© 033 

Training Program for Upptr Bctremltv Actlvltlei in Athetoid ^lents 035 

Deveiopnnent of a T^onomy of Assembly Skllli 238 

Behavior ModffiQatlcn: A Probltm-Orlented, Learning-Based Reseorch Strategy for 041 



MOTOR NEURON DISEASE-se© NERVE DISORDER 
MOTOR NEURON UISION— see NERVE DISORDER 
MOTOR PERraRMANCE-se© MOTOR RJNCTION 
MOTOR POINT BLOCK-sae NERVE STUDY 
MOTOR SKILL-see NERVE SnjDV 
SKILL 

MOTOR TEST-see NERVE STUDY 
SKILL 

MOTOR TRAiNING--see MUSCLE STUDy 
MOVEMENT-see also KINESIOLOSY 



Effect of Cervical Orthoses on Cervical Spine Motion; A Stondardiied Radiographic 030 

Mapping of Microwav© Fields Surrounding Human Subjects Under Diathermy Tr^t 071 

IVIeasurement Correlates In Chronic Low tocic Poin; EMG Studiei. PeTOnollty Profile 108 

Measurertient of Museulaturi Blood Flow by Microwave Diathermy 070 

Multl-Eleetrod© Studies of Patients with SpastlQ Central Nervous Syitem Dlsoide^ 128 

Quantitative and Qualltativa Eyoluation of Muscular Hvpertonia In Patients with Ce 033 

Quantitative AssessrTient of Poitural Stability and Steadiness In Stroke Patients and 107 

Research in Upper and Lower Bdrenf^lty Orthotics 114 

Technology Asai^nr^nt: Humcn Rehabliltatlon Techniques 230 

Training Progfam f^ Up^r Ext rernlty Activities in Athetoid Patients 035 

MULTIDISaPUNARy AWiOACH 

Application ^ a NeuiophyiiolcglQ Profile to Predict Resi^nsei to Treatment of Abno 093 

ConniMrison of Outcome of Obese Diabetics to Obe^ Non-Dlabetlcs after a Multi 123 

Development of a M^el Demonstration Rehabilitation Service (A Research Utilizoti 132 

Sociological Looit of the Impoict of Normalliation 181 

Technology Ass^iment: Human Rehabilitation Techniques 230 

MULTIPLE DISABILITY 

Technology Ms^ment: Human Rehabilitation Techniques 230 
MULTIRJ SCLEROSIS-^ MOTOR CONTROL 

NERVE STUDY 
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MULTIPLY HANDICAPPED— 18© DISABLED 

MULTI^ DISABILfTV 
MULWARIATE ANALVSIS-I^© SYSTEM ANALYSIS 
MUSCLE REL^^CWr DRUG-se© ANDSPASTIC DRUG 
MUSCLE SPiNDLE-^ CELLULAR STUDY 
MUSCLE STUDY 

MUSCLE STUDY 



Ambulotofy Monitoring Laborotofy for Rehabilitation M^teine 135 

Effect of Dantrotene Sadlunri on the Efflux of Calcium from Isolated Sarcoplasmic Ret 200 

Effeet of DantToler^ Sgdium with the Mixed Function Ocldosa Sy^em of Rat Liver 210 

ElectromyDoraphic arid ^itometrogrophlo Study of Human Bloddar 216 

Gasfwnemlua MuacI© and Tendon Length In Normal and St^e ^lenti 062 

HWochemicol and UltfQ^ryctural Study of Human Muscle Spindles: Spcstlcify 215 

IdlopotNc Sooll^ls: StfucturQl and Chemical Pathology 225 

Mapping of MIcrowav© Fields Suffounding Human Subjects Under Diathermy Treat 071 

Measurement of Musculature Blood Flow by Mlorosvave Diathermy 070 

Mechanism and Treatment of Muicle Contractufe In Dlaabllng Dlieases 060 

Motor Conduction Velocity Measurement in Myotonic Dlstrophy 014 

Multi-Electrode ^dles of MImH with Spastic Central Nervous System Diaorden 128 

Quadriceps Pacing, Phase III: Relative Effects of Dynamic and Static EK©rci^ Rogr 066 

Qtontiflcatlon of Electromyography with Computer Anat^is 022 

QuantitatK^ and Qualltatfve Evoiuatlon of Mu^ular Hypertonia In Patients with Ce 033 

Qyantltative Studies of Muscular Strength and Muscular 036 

Study of the Changes in ttie Structu^, Ultrastructure, Innervation and Enzymes of Sk 034 

Study of the Golgl Tendon Organ In Human Mu^les and Tendons 028 

MUSCULO DISORDER 

Electrophyslologlca! Studlts in Neui^muscular Disease 004 

Motor Conduction Velocity Measurement In Isotonic Dlst^hy 014 

fiSuantlflcatlon of Etectronnyooraphy vAih Computer Analysis 022 

Quantitative and Qualitative Evaluation of Muscular Hypertonia in Patients with Ce 033 

Quantitative Studies of Muscular Strength and Muscular V^ori< 036 

Study of the Changes in the Structure, Ultrastructure, Innervation and Enzymes of Sl< 034 

Technology ^sessnnent: Human Rehabilitation Techniques 230 

Use of Motor Unit Potentials as a M^sure of Neufomuscular Integrity 101 



MUSCULAR DYSTROPHY-see DyCTRQPHY 

MUSCULAR DISORDER 
MUSCULAR FATIGUE-see MUSCLE CTUDY 
MUSCLE HYPERTONIA-see MUSCUIAJ? DISORDER 

NERVE DISORDER 
MYASTHENiA--iee MUSCULAR DISORDER 
^ROID 

MYELODYSPLASIA-see SPINAL CORD DISORDER 
MYLELOMENINSOCELE-see SPINAL CORD DISORDER 
MYOCARDIAL INFARCTION -see also CARDIAC DISORDER 

Sequentlai Evaluation of Sensitivity and Predictive Accuracy of Treadmill Testing Foil 146 
iVfVOELECTRIC-see MUSCLE STUDY 
MYORATHV-see MUSCLJIAR DISORDER 
MYOSITIS OSSIFICANS-see MUSCULAR DISORDER 

MINERAL 

MYOTONIA-see MUSCULO DISORDER 
SPASTICITY 

MYOTONIC DVCT^OPHY-see MUSCULAR DISORDER 

SP^ICITY 

MYOTONIC REFLEK-see MUSCLE STUDY 
NERVE STUDY 
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N 

M^SALnY-i^ FACIAL DISORDER 

NATIONAL CENSUS OF THE DEAF-^ CENSUS 

NATIONAL EXERCISE AND HEART DISEASE STUDY-se© CARDIAC REHABILITATION 

PHYSICAL ACTlVnY 
NATIONAL REHABILITATION TASK roRCE ON DEAFNESS-i©e AGENCY 

DEAF 

RiHABILITATlON PROGRAM 

NEGATIVE INCEim^S-see DISINCENTIVES 
NERVE CONDUCTION-se© also NERVE STUDY 



Functional Distinction te^vean Neural Systemi Invol^d In the DIsabllittei of Parkins 067 

Motor CondLiction Velocity Measurement In Myotonic Dystrophy 014 

Natural HIstofy of Periphefal Neuropathy in Chronic Renal Failure: A Multivariate C!i 074 

Role of Naurotranimitttn in Spasticity Genesis 217 
NERVE DISORDER 

Penal Scintillation Camera Studies ai a Method ^ Following Rengi Fgnction and Ur 203 

Severe Disabling Polyneyrltis of Unknown Cous©: The Developnnant of a Research M 059 

Severe Physical Disabilities of Unknown ftlolooy 058 

Study of the Changes In the Structure, Ultrostructur©, fhnafvatlon and Enzymes of Sk 034 

Use of Motor Unit Potentials as a Measu^ of ^4eu^omuseular Int^rity 101 

NERVE INJURY— see NERVE DISORDER 

NERVE L/^TlNCY-sa© NERVE SnJDV 

NERS/E PHVSIOLOGV-see NERVE STUDV 

NERS/E ^DV 

ElactrophyslologlCQl Studies in Neuromuscular Diseases 004 

Functional Distinction Bafween Neural Systems Involved in the Disabilities of Porkini 067 

Motor Point Blocks Phaaa Hi 061 

Retention of Hobltuotlon of Reflex Activity Madlatad by the Tran^ted Human Spin 086 

Use of Motor Unit Potentials as a Measure of Neuromuseubr Integrity 101 

NERVOUS SYSTEM-iee alio NERVE STUDV 

Voluntary Control of Autonomic Functions by Spinal Cord Injured Pmmm: A Practic 126 

Voluntary Controi of Autonomic Processes Using Bioteedbaok and Ralnforcernent Pr 038 

NEURmS-se© also NERVE DISORDER 

Severe Disabllr>g Pblyneurltls Unknov^ Couse: The Dewlopnnent of a Research M 059 

Severe Physical Disabilities of UnknosA^i Etiology 058 



NEUROGENIC BUDDER-see NERVE DISORDER 

URINARY BUNDER 
URINARY DISORDER 
NEUROLOGIOM DiSORDER-see NERVE DISORDER 
NEUROLOGICAL ILLNESS-see NERVE DISORDER 
NEUROLOGICAL TEST-sae DIAGNOSIS 

NERVE DISORDER 
NEUROLOGY-'See NERVE DISORDER 
NEUROLYSIS— see NERVE DISORDER 
NEUROMUSCUUR DISEASE-'See MUSCUU^ DISORDER 

NERVE DISORDER 
NEUROML^ULAR DlSORDER-iee MUSCULAR DISORDER 

NERVE DISORDER 
NEUROMUSCULAR RjNCTION-see MUSCLE CTUDY 

NERVt STUDY 

NEUROMUSCULAR INTEGRrfY-see MOTOR CONTROL 

NEURONS-sae NERVE ^DY 

NEUROPATHIES 

Natural History of Peripheral Neuropathy in Chronic Renal Failure: A Multivariate Cll 074 
Use ^ Motor Unit Potentials as a ^teasure of hteuronnu^uiar Integrity 101 
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NiURO^CHOLOeY^s©© BRAIN DISORDER 

MfNTALLV DlSTURBID 
NEUROTOXIC CHEMICAL mm-me NERVE STUDY 
NEUROTRANSMITTERS'-sa© NEI?VE CONDUCTION 
NEWBORN-^ CHILD 
NON^N^RB^ 



Intervltw Skilli of the Retarded: ^ficlencles. Consequences, and Training Approac 242 
NON-VERBAL DIS^LED 

Auditory Fwdteck ai it Ralates to Language Acquiiltion and Utjlliatlon with th© S© 118 
Computer Aided Motor Cornnnunlcation for the Saverely Disabled NDn-V^al 117 
D©v8lopm©nt. Teitlng and Application of a PhonologicQily-bQaad Communlcotlon 124 
Electronically Aided Instruction for the tov#r©ly Riy^lcaily Diiabied Non-Verbal 109 
Technology Asiessnnent; Hufnari Rehabilitation Techniques 230 

NOSE-sea FACIAL DISORDER 

NURSiNG-se© ALLIED HEALTH PERSONNEL 

NVSTAGMUS 

Visual System Diiorderiand Functional Correlates 131 



o 

OBESIW 

Comparison of Outcomes of Obei© Diabetics to Ob©^ Non^Diabttics after a Multl 123 
OCCUPATIONAL AWARENESS-see INRDRMATION ACTMTV 
OCCUPATIONAL EXPLOf^TION KIT^iee WORK 

SAFEW 

OCCUPATIONAL THERAPV 

Clinical Application of Longitudinai Functional Aase^nnent 096 
Development ^ o Taxonomy of ^^sembly ^ii/i 238 
Technology Assessment; Human Rehabilitation Tecliniques 230 

OCULOMOTOR— see also EYE 

Visual Systenn Dtorders and Functional Correlates 131 

OPERANT CONDfTIONING-see BEHAVIOR MODIFICATION 

OPERANT LEARNING-^ BEHAVIOR MODIFICATION 

OPERAIMT PROGI^W-see PROGRAM PLANNING 

OPTHALMOLOGV-se© EYE 

ORAL-se© FACIAL DISORDER 
SPEECH 

ORGANIZATION DMLOPMENT-iee QUALITY ASSURANCE 
ORGANIZiNG-see INFORMATION ACTIVIW 

ORTHODROMIC SENSORY NERVE CONDUCTION-se© NE^ S^DY 

ORTHOPEDIC— see BONE DISORDER 

ORTHOSIS 



Effect of Cervical pfthoses on (^fvical ^in© Motion: A Standardized Radiographic 030 

Orthotics and Prosthetics Design ImproverTOnts 00§ 

QuontlfloQtjon of Biomechanical Functioh of Ankl©-Rot Ortho^s In Hemlpl^la 076 

Quantification of th© Biomechariical Function of Various Designs and Adjustrtienti 047 

R©s©arch In Upper and Lower Bctremlty Orthotics 1 14 

Technology Aise^rtient: Human Rehabilitation Techniques 230 



OMiFICANS-aee BONE DISORDER 
MINERAL 

OMIFIOe^TiON-^ BONE DISORDER 
MINERAL 

OSTEOARTHRmS-sw ARTHRITIC BONE 
JOINT 

OSTEOMYELITIS-se© BONE DiSORDER 
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OSTEOPOROS!S-it© BONE DISORDER 
OUTCOME- W RIHABILITATION GOAL 
OUTCOME ^ESSMENT-s©© EVALUATION 

FOLLOW-UP STUDY 
OUTCOME OF REHABILITATION -le© REHABILITATION GOAL 
OUTCOME STUDIES-s©© FOLLOW-UP STUDY 

REHABIUTATION GOAL 

OXYGEN 

Application of Ozone to Infwted Woundi and Pre^ur© tores in the Managennenf of 
Energv Expenditures While fefformlng Normal Street Walking - A Comprtheniiv© St 
Technology Assessment: Human Rehabilitation Techniques 
OXYGEN CONSUMPTION-s©© ENERGY 

OXYGEN 

OXYGENATION HYPERBARIC-^ OXYGEN 

RESPIRATION 

OZONE-^St© OXYGEN 



p 

PACEMAKER-se© CARDIAC 
PAIN 

Follovvup Study of Patients Treated In the Pain Treatment R^ram, Rnyiical Medlcln 
investiQation of Predictors of Change or Treatrnent ^ogreii in a BehaviorQily-Based 
Measurement Correlates in Chronic Low Bock Pain; EMG Studies. PeTOnalih^ Profile 
Pain In Spinal Cord Injury 

Relationships Among a Set of Behavioral Measures of Chronic Pain 
TechnoiogyAisessment: Human Rehgbllltotlon Tachnlqges 
Voiur^tary Control of Autonomic PrTCessei Using Biofeedback and Reinforcement Pr 
PAGE nJRNERS 

Preliminary Investigation of Micrographic Viewer for Use by Disabled Persons 
PAL^^$m also BELL'S PALSY 

PARKINSON^S DISEASE 
Techr^ology Assessnnenti Human Rehabilitation Techniques 
Us© of Motor Unit Potentials as a Measure ©f Neuromuscular Integrity 
PANCREAS-see DIGESTIVE r^STEM 
HORMONE 

PARALYSIS 

Application af a Neurophv^laloglc Profile to Predict Responds to Treatment of Abno 
ApprDpflate Entry Level J^s and Sheltered Workshop Ta^s for the Less Educated, Se 
Effects of Spinal Cord Injury on Helpless Behavior 

Energy Expenditures While ^rf^mlng Nomr>al Street Walking - A Comprehensive St 
Evaluation of Long-Term Urinary Sterlllzation In Catheter^Free Paropl^lcs 
Redback Control Syitem for the Paral\^ed 
Quantitotlv© Studies of Muscular Strength and Muscular Work 
Studies of Urologic Function In Patients following Spinal Cord Injuries 
Techriology Assessnnent! Human Rehabilitation Techniques 
PARALYTIC BRACHIAL NEURITIS-^ NERVl DISORDER 

PAI^YSIS 

PA^PLE®IA-te© also PARALYSIS 

AppHaatlon of a Nteu^hv^loi^lc Profile to Predict Responses to Treatment of Abno 

^^ssment and Evaluation of Harm Health Team ^tlvitles 

Atlas of Vocational Histories of Penons with Spinal Cord Injuries 

Bibliography of ^chosocia], VocatlonaL and Sexual /aspects of Spinal Cord Injury 

Cefvlcal Spine Injuries from Recreation and Sports 



Clinical Application of Longitudinal Fgnetlonal Mstssment 096 

CliniCGl ^sessrmnt of feychol^lcal Adjustn^nt to Spinal Cord Injury 195 

Effect of Dliodlum Etidronate (Dlph^phonat©) on Acute ^ttopofoils 201 

fleotromyoQraphic Rndlngs In SpQitic and In Flaccid ^inal Cord Injury 207 

Energy Expenditures Mill© Rerforming NornTQl Str©et Walking A Cofnpreheniive St 196 

Evaluatian of Long-Tenm Urlnafy Sterilliatlon In Cath©t©r-Fre© Paraplegics 193 

HIstocherTiical and Ultrastructural Study of Human Mu^l© Splndlea; ^stlclty 215 

Locallzcrtlon of Urtnafy Tract Infection by Identifying BQcterjol Antlbody-C^tlng w\t 194 

Long-TerrTi follow-Up Studies of Patients with Spinal Cord Injury Who Became Cathet 204 

Natural History of Deep-Vein Thronnbosls in the Spinal Cord Injured 220 

O^rcomlng Dlilncentlves to the Relnabllltation of SSI and SSDI Beneficiaries 202 

Poln In ^Inal Cord Injury 206 

Pfellmlnar/ Inveitlgatlon of MIcrographIc Viewer for Uie by Dibbled Persons 197 

Renal teintlllatlon Camera Studies as a Method of following Renal F=unctlon and (Jr 203 

Studies of Urologlc fonctlon In Patients Following Spinal Co^ Injuries 031 

Technology ^leisment; Human Rehabilitation techniques 230 

Voluntary Cental of Autonomic Processes Using BioteedbQcl< and Reinforcement Pr 038 

PARAPROreSSIONAL-see ALLIED HEALTH PERSONNEL 

PARENT 

EstabllshrTOnt of the Hlgh-RI^ Population Laboratory 152 

foctofs Underlying Successful Adjustnnent of the Retarded Released from Institution 234 

issues In Deinstitutionalization 243 

PARKINSON'S DISEASE-^see ate NERVE DISORDER 

Functional Distinction Betw^n Neural Sv^tems involved in the Disabilities of Parkins 067 

PARTIAL WEIGHT BEARINS-see ORTHOSIS 

PROTHESIS 

PATELLAR TENDON BRACE-see ORTHOSIS 

PROTHESIS 

PATHOGENIC BACTERIA 

Localization of Urinary^ Tract Infection by Identifying Bacterial Antlbccty-OMtIng wit 194 

Prevention of Urinary Tract Infection in Spinal Cord injury 222 

Studies of Urologlc Funtlon In Patients following ^Inal Cord Injuries 031 



PATIENT CARE-see HEALTH CARE 
PATIENT DATA-see CASE FINDING 

DATA COLLECTION 

MEDICAL RECORD 
PATIENT EDUCATION-see EDUCATION 
PATIENT EVALUATION CTUDY-see VALUATION 
PATIENT RECORD-see MEDICAL RECORD 
PATTERN PROBABILrTY MODEL-see FACTOR ANALYSIS 

MODEL 

PEABODY PICTURE VOCABULARY TCST-see W/CHOMETRICS 
PEER-GROUP UVING-see ©ROUP HOME 
PEMBERTON STANDING BRACE-see ORTHOSIS 

PROSTHESIS 

PERCEPTION 



Diagnosis arid Remediation of Deficits In Visual Information processing and Verbal 020 

Factors Underiying Successful Adjustnnent of the Reta^ed Released from Institution 234 

Fatigue In Msual Communication i92 

IdenWIcatlon of ^mmunlcatlon Deficits In Patients v^^th Right Cerebral Hemlspher 143 

Influence of Cardiovascular Function & Phv^iologlcal Stress Loads on Piychologlcal 150 

Towardi a Rocement System Empirically Established Thrwgh Criterion-Group Meth 167 

Visual System Disorders and Functional Conelates 131 
PERCEPTUAL MOTOR TASKS-^see EVALUATION 

PERCEPnON 

PERFORMANCE 

Clinical A^llcation of Longitudinal Functional Assesarrient 096 
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Diffeftntial TfMtment erf Educattonal Diiabilities In Work Ad|yitment Pragfomming 
Effect of Horn© Modlflccitlon th© FunctlonQl Perfomranc© of the Physically Handi 
Effect of ^mpetitlon and Social Facilitation Job Ptrformanct of th© Mehtally R©ta 
Effect of Goal Setting Training on th© Job Performanc© of the Mentally Retarded 
Effects 0( Job Enrichrmnt on Wof1< Ptiformonc© of th© Mentally Retarded 
Effecti of Special Olynnplcs Pdrticlpatlon on Retarded Children. Famlliei, and Com 
Brtendirig Rehobllltation SeMcei to th© Muitlply Handicapped 
factor Influencing Work Adjustnnant of Disabled Wofkti^ 

Factor Undertying Sc^ces^l Adjustnnent of the Retarded Rel©ai@d from Institution 
Meosufement Coralatei In Chronic Low Back Pain; EhAG Studies, R©raonallty FVofile 
Post-Coforiory Gfoup/Bceroise 'Hiefapy Study 

Predicting Rata of ^quisition and Pr^uctlon of Complex Industrial To^i by Instituti 

Process and Outcomei of Vocational ^iuotion Services 

Quantitative Studies of Muscular Strtngth and Muscular Work 

Technology As^ssment: Human Rehabilitation T«:hniques 
PERIODIC LUNG EXP>^SiON- W RiSPIRATION 
PERSONAL ACHIEVEMENT SKILLS-STO also BEHAVIOR MODIRCATiON 

Application of Rersonoi Achievement Skills to P&nonal Adjuitment Training for the Bll 
PERSONAL ADJUSTMENT-^ BEHAVIOR 
PERSONAL ADJUSTf^ENT TRAININS-see TRAINING 
PERSONAL/SOCIAL ADJUSTMENT-sae BEHAVIOR 

CULTURM-FAMILiAl- ADJUSTMENT 

PERSONALITV 

Clinical ^^ssment of Psychological Adju^ment to Spinal Cord Injury 
Compfehansiv© Evaluation of the Relationship Beiween Disability and Pe^nality F 
Fdctors Influencing Work Adjustnnent of Dlobled Workers 

Identification of Cemmunlcatlon Deficits In Patients witli Right Cerebral Hemispher 

Measurement Cofreiatas In Chronic im/ Back Pain; EMG Studiei, Pe^noilty Profile 

Technology Asiassnnerit: Humon Rehabilitation TTOhnlques 

Towards a Placement System Emplricaily Estobliihed Through Criterion^^p Meth 
PERSONNEL— see also AI-UED HEALTH PERSONNEL 

Development of a Competency-Baled Staff De\^lopmant Program for Vocational 

Process and Outcome in Coopewtlve School Programs In Texas 

Supervision in Vocational Rehobllitotlon 

Survey of Rersonnel Needs In Deofnass liahabllltation 
PHARMACOLOGV--see DRUG THERAPy 
PHENOL TREATMENT-=-se# DRUG THERAPY 
PHONETICS-see SPEECH 
PHOSPHATE-see BIOCHEMICAL 

pHVSiCAL Acnvnv 

Ambulatory Monltoflng Labofatofy for Rehabilitation fvtedlcine 

Cardiac Rehabilitation for Patient with fvtyocardlal Ischemia and Arterial Hyperten 

Clinical Application of Longitudinal FunctlonOI Assesiment 

Clinical Assessment of Pgychologlcai AdJustmerTt to Spinal Cord Injury 

Development and Evaluation of a telfHriitructlonal Ph^col Fitness Tfoinlng Pr^ra 

Effects of Special Oiympici Paftlcipgtlon on Retarded Children, temliies, and Com 

Eriefgy Bcpendlhjres While Paffemiing fsfofmol Street Walking - A ^mprehenslve St 

Evaluation of on Automated Training System for Wheelchair Pushupi 

Evaluation of &erclse after Myocardial intarctlon National Btarclse and Heart DIsea 

Preliminary Inve^lgctlon of Mlcrogrophlc viewer for Use by Disabled Persons 

Technology iMie^nnent: Human Rehabilitation Techniques 

PHYSICAL EDUCATION 

Physical Education. Recfeation and Physical Therapy for the fwlentally Retarded: 
PHYSICAL FITNESS PROGRAM-see PHYSICAL ACTMTY 
PHYSI^LLY DI&aBLED 
PHYSIATRICTS-see PHYSICAL MEDICINE 
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mmCAL MEDICINE 

Clinlcgl Classification and Fgnctlofial Prediction; A Study of th# Stroke Potation 134 

EtectN© Training In Rehabilitation Medicine In Hew Medical Schaol Cumculum 043 

Energy Bcpendltypm White P©ffomntng Narmal Street Walking - A Compfehenilve St 196 

Pgin in Spinal Cord Injury 205 

Stydtes of Urologic FunctlOT In Patients following Spinal Cord Injuries 031 

Technoloov Assewnent: Human Rehabilitation Techniques 230 
PHVBICAL THERA^ 

Application ^ a Neufoph^elaglc Pr^le to Predict R^ponses to Treatment of Abno 093 

Asse^ment and Evaluation of Hom# Health Team ActlMties 198 

Clinical ApplicatlDn of Longltudlnol Functional As^^ment 096 

CllnlcQl Cla^cQtlon and ftjnctlonal Prediction: A Study of th© Stroke Population 134 

Cognitive A^it In Matof Uarnlng 104 

B(©fclse and Upid Profile In l^hernte Heart Disease 085 

Evaluation of an Mjtomated Training Syitem for Wheelchair Rjitiupi 023 

Boluation of Itm ^sibllltv of a Twelve Week Phv^ologlcally Paced Conditioning Pr 111 

Ptiysiaal Educatton, Recreation and Phv^al ^wapy for the IVtentolly Retarded; G 1 77 

Teohnology Assessrrient: Human Rehabilitation Techniques 230 

PHYSICAL TRAINING--^ PHN^ICAL ACTMIY 

PHYSICALLY DIBBLED 

Application Of a Neurophysiologlc Profile to Predict Re^nias to Treatrmnt of Abno 093 

Clinical AppllcQtlon ^ Longltudlnci Rjnctlonol Ajse^nnent 096 

Clinical A^ssfhent a* ^chologlcol Adjustrmnt to ^Inal Cord Injury 195 

Cornprehensiv© E\^luatitt^ ^ the Relatlon^lp totween Pliability and Personality F 158 

Dtvelopment arxJ Evaluation of a Self-ln^ructlonal Ph^cal Fltr>©^ Training Progra 162 

Energy Bcpendltures While Performing Ntormal Street Walkir^ - A Comprehensive St 196 

Feasibility Wudy of o Management Training Program tor Sewrety Riysloally Disable 120 

Incofporotion of a Lexan "Check Sookmr into a Definitive Patellar Tendon Bearing Pr 062 

Pdin In Spinal C^d Injury 205 

Prevention of Urinary Tract In^tlon In Spinal Cord Injury 222 

Studies of Urologic ftjnctfon in Patients Following Spinal Cord Injuries 031 

Technclogy ATO^nnent: Hunnan l?ehabllltation Technlquei 230 

yocoHorial Pollovv4Jp of ttie Physlcoliy Restored Unemployed 218 

Towards a Plactniant Syitem Emplrlcaily Btabll^ed Through GriterlorvG^p fvteth 167 
PHVSIOLOGy 

AppllQatlon of a NeurophyilolOQlc Piofile to predict Responies to Tfsatnnent of Abno 093 

Earty Adjustment to Weady and Unsteady EKercise in Patients with Cardlopulmonar 145 

Energy Expendlturei While Performing Nomial Wreet Walking « A Comprehensive St 196 

Evaluation of the teasiblllty of a Tvwelvt Week Physiologically Paced Condltlaiing Pr 111 

Studies of Urologic Function In Potlenti Follov^ng Spinal tod Injuries 031 

Use of Motor Unit Potentials as a Mtasure of Neufomuscular Integrity 101 

PICTURE MORPHOLOGy-tee SPEECH 

PILOT STUDY 

Pilot Study on Overdependence In Mildly Retarded Adolescents; A ^cturol famll 183 
PLACEMENT 

Atlas of Vocational Histories of ^whs with Spiral Cort Injuries 025 

Crisis Inteivantlofi Rehabilitation Applied Research Pragram for the Severely Develo 1S1 

Factors Influencing Work Adjustnnent of Dibbled Wort«ers 1 73 

factors Underlying Suecei^l Adjustment ttie Retarded Released from Institution 234 

Job tovelopment and Enhanced Prcrtuctlvlty for Severely Disabled 137 

Longitudinal Study of the Wect of Rehabilitation on Wctors ujQh ai Job Placement 005 

ProM^ and Outcome In tooperativ© Schc^ Prc^rams In Texas 235 

Towards a Ptacement System Empfrlcally Established Th^t^h Criterion-Group l^th 167 
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PLASTIC TENODESIS SPUNT-se© ORTHC^IS 

PROTHESIS 

PNEUIW©NOCONIOSlS-a©© RESPtRATORV DISORDER 
POLIOMYELITIS 

Motor Unit Comp^tlon and Voluntary Pore© in Neufomusculaf Disease 129 
POLVWNELITIS-S©© MUSCULAR DISORDER 
POLVNEPHRmS-S©© URINARV DISORDER 
POLVNEURinS-lse NERS^ DISORDER 
POPULATION SnJDY--s©# CENSUS 
POST REHAfllLfTATION 

P©^ Rohabllitdtion Problemi and C^ti 223 
POSTURE 

Effaet of AbdofnInQl and Lower Umb Cornp^^lon on Cardiopulmonary Respons© a 21 2 

Energy EjcparTdltura, Heart Rote, Rhythm and Blood Re^une in Normal and CO.RD. 213 
Footwear and Picture: l-V 063 

Quantitative ^e^rrient of Postural Stability and Steadiness In Stroke Patienti and 107 
Technology A^^ment: Humors Rehabilitation Teohnlques 230 
Voiyntary Control of Autonomic Functions by ^inal Cord Injured Persons: A Practic 126 

POTA^IUM-^ MINER/M. 

POVERTY-see DISADVAf^AGED 

SOCI06CONOMIC CLASS 

PRESCHOOL EDUCATION-sae EDUCATION 

PRE^RE SORE -see also SKIN DISORDER 

ULCER 

Applieatlon of Oaorie to Infected Wounds and Pre^uie Sores in the Management of 002 
Opmparlson of Methods to Reduce Shear and Displacement in the Use of a RecHnin 082 
Hyperbarle Qeygen Treatment of Pre^gre Sores and Certain Skin Ulcerations 003 
Investigation of Decubitus Ulcer os Monlfe^Qtlon of ftych^cial Roblem 039 
Investigation of the Cause and Prevention of tehemlc Uicem 046 
Modular Hyperbaric Oxygen Treatment of Preisuft Sores and Traumatic Skin Lesions 016 
Studiei d Urologic Function in tatients Fbilowing SpirKii Cord injuries 031 
Technology Assessment: Human Rehabilitation Techniques 230 
Zinc Sulphate in the Treotnnent of Various Skin Disor^m O07 
PRETRAINING-see EDUCATION 

PREVENTIVE REHABIUTATION-see REHABILITATION PROGRAM 
PREVENTIVE TREATMENT-see THERAPY 
PREVENTIVl THERApy'-see THEIlAPy 
PREVOCATIONAL EVALUATION -see B/ALUATION 

WORK 

PROBLEM-SOLVING 

Identification of Communcation Deficits In Patients vsHth Right Cerebral Hemlipher 143 
Supervlilon In Vocational Rehabilitation 180 
Transltlorial Uving; A Program Fofterlng Community Integration of Severely Physlcail 091 
PROBLEM YOUTH-see DEUNOUENCY 
YOUTH 

PROCESSOR-see MAN-MACHINE SYSTEM 
PRODUCTION MODEL-see MODEL 
PROFESSIONAL PERSONNEL TRAlNINS-^ PERSONNEL 

TRAINING 

PRORLE ANALYSIS TECHNIQUE-see EVALUATION 
PROGNOSIS 

Clinical ^smsment of ^yehologleal Adjustment to Spinal Cord Injury 195 
Studies of Ufdoglc Fur^tlon In Patients follosving Spinal Coid Injurlei 031 
L^ of Motor Unit Potentlali as a Measure of ^uromusculor Integrity 101 

reOGRAM EVALLWTION-see EVALUATION 

PROiRAM PLANNIN&'-^iee also REHABILITATION PROGRAM 

Invertgatlon P^lctora of Change or Treatment Pr^rea in a Behavlorally-Based 079 
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PROGRAMMED LtARNINO me If ARNINC. 
Pf^OC^^r^AMMING imi INFOf^MATION ACTMIV 
IFARNING 

PROSTHESIS 

IncorDofaMon of a Loxan "Chock Gockot" intua Ofjfinitivn f'^i!(j(kif inruSuf^ (MHirify 05^7 
Orthotics anci Pfosfh©tics Design Impravomenrs (X^ 
Tochnoiogy A^urrmnt, Human RehabiHtafion lochnit^uf*! ?3U 
PROTEIN -^s#© BIOCHEMiCAL 

PSYCHOBfiHAN^ORAL TEST BATTERY-- so© WYCHDf^FTPICS 
PSYCHOGENIC DISORDER 

Rol© of Fomltv In Instltuflona! Rehoblhfatlon of Clients v^fh tehaviordl and Physical f) 141 
PSYCHOLOGICAL TEST^^ revCHQMETRlCS 
PSYCHOLOOY 

ClInlCQl Application ot Longitudinal Functional Aiseismenf 0Q6 
Clinical Assessment of Rychologlcal Adjustnnent to Spinal Cord iniur^ 105 
Crisis Interyentlon RohablHtatlon Applied Research Progrom to tr>© S©v©r©ry Devoiu 151 
Effects of Competition and Sooial Facilitation on Jdb Pefforrrwrice ^ the Mentally R 2i2 
Effects of Job Enrtchnnent on Work PwfOfmarice of the Mentally Retorded 237 
Evaluation of the FsQSiblllty of a Tvyetve Week Physiologically Bosed Conditioning Pr 111 
Poln In Splhai Cord Injury 206 
Role of Family In Institutional Rehabilitation of Clienti with Behovlofal and Phyiicai D 141 
Technoiogy Assessment: Human Rehabilitation Teehnlqyes 230 
PSYCHOMETRICS 

Effects of Vocational Evaluotlon Prog^mmlng on the Vocational Deveiopnnent of R 246 
Predicting Rate of Acgyliltlon and Productl^ of Complex industrlQl Tasks by Instituti 1 78 

Process or^d Outcome of Vocational Evduotlon Services 248 
PSVCHOMOTOR 

PSYCHOPATHOLOGY ASSESSMENT DEVICE -see Ps/ALUATION 
WVCHOSOCIAL 

Demonstration of Benefits of Early Identification of P^hasoclal Prablems and Early 1 013 

Effects of Competition and Social Facilitation on Job Pefformance dt the Mentally R 232 

Evaluation of Exercise after Myocardial Infafctlon Nk^ttenoi Exercise gr>d K^rt Diseo 103 

Family Facton In ttie Recurrence and Mglntenarce of Alcohollim and other Chroni 136 

Identification of Communication l^clft In l^tlents with Right ^rebral i^mlipher 143 

Longitudinal Study ^ telf-lmoge and Work Adjustnnent of Young Deaf Adults 257 

Pdin In Spinal Cord Injury 20S 

Pi^t<:oronary ©foyp/Exerolse Ttienapy Wudy 142 

Rasearch on ttie Psychc^ocioi and VooatlonQl Adjustment of Spinal Cord Injured Cll 160 

Role of Rsmlly In Irutltutlonal Rehabilitation Clients with Bet>avl^l and Physicaj DIs 141 

Systematic ^yct^osoekal VocatlonQl Treatment Slfotegles In Vocattonal Rehobiiltati 164 
PSYCHOSOCIAL ASPECTS OF REHABILJTATION 

Bibilography of PiyehoswIaL Vocational, and texual /fljpects ^ Spiral Cot^ Injury 040 

Crisis Interventbn Rehabilitation Appltod Remrch program tor the Severely Develo 151 

Demonstration of Benefits ^ Eorty identiflcQtlon of ftyct^Mial RroblerTm ar^ Early I 013 

Effecti of CQmpetltlon cind Social fticllltatlw on Job R©rfOTnance of the Mentally R 232 

Family Factors In ttie Recurrence and Maintenance of Airahollim and otfier Chroni 136 

Folfow-Up ^udy of the ftychologlc^L Swlol and VoMtionQl Adju^ment of ^noi C 037 

k^tlfiMtlon Communteatton Deficits In Pat^ti v^tth Right ^nebral Hemls^er 143 

Identtfiwmon of Vk^ Relnforrafs tound In Sheltered Work^^^ and Their Relations 247 

Interview 9clll$ of ^ Retarded: Defictor^to, Con^guenc^, and Twining Approac 242 

ln\^stigatlQn dl Decubitui Uiom as Manl^ofion of ^yct^o^cial ^oblem 039 

Longitudinal Ana^i Patient Betiavfor 084 

Rain In Spinal &xd Ir^ury 2% 

Pt^-Corona^ Qmjp/tmcim Therapy Study 142 

R^ari^ on tt^e ftycfMocial and vacottor^ Adju^trrient of Spinal Cord Injured Cli 160 

Role of Family In Institutional Rehabllltatton of Cllenft vyith Behavlonal and Physical D 141 

Technalogy A^^yrient: Human Rehobilit^fon Te^n^u^ 230 
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Crucial Variables (n f^>fi Clfnica! Effoctfv©n«?%s oi r'^rK>fim^i vvtn^ Wor^ w*tf^ !hfi ( vmf 
D©v«topm©nt of d Communicdtion ^llls f^ofHn 
Tpchnoiogy A$s©y^Ti©nf MurfKJn RefHJbilifcJfiufi rochruqut*! 
riiBLIC ASSISTANCE - !^ also FINANCING 



Ovefcoming Dliirc©ntlv®s to th© Rohabjlitation of SSI and SSI^i fteneficiafJO^ 
fmiC WENKR-see DtUNWENCV 
PULMONARY DIStASC-so© RiSWRATORV DISOf^Df R 
PUlMONARy EMBGHIZATION -iw RCSPIRATON 



PULMONAf?Y FUNCTION -SP© f?FSF1RATION 

PULMONARY OXYGEN tOXlCllV^s©© RESPiRATORy DISOPrHf? 

PULMONARY RfcHABILlTATION 

Eff©ct 0^ AbdOfnindl and lov^ limb f :afnpf#ss^on on Cofd^OfxHrnonafy f?#?sponsf5 n 
En#fgy Expenditure, Heart Mm. Rtiythm arid Blood ProMur© in Norfnal and C O P D 
Influence of Cardlcvoiculor Function & FtiysloiOQieal Stresi Loads on Psychologicai 
TechnoiOQy Assesimar^t Human Rehabllitotion Technlgues 

PYFIONEPHRITIS 

Mechanisms of Pyolonephfifis tn Spinal Ccxd ln)un9d Patients 



QUADRiaEGlA-^i©© alio PARALYSIS 

Appilcatton of a Negnophyiioiagtc Proflte to Predict Raiponsei to Tfogtnnenf of Abno 

Asieisrriant and Ivaluertlon of Horne Health Team ActMttoi 

Atlai of s/OQafhono\ Histories of Mrions wtth Spinal Cord Injuries 

BibliogrQphy of PiychoiQClQh Vocational, and Sesajol Aspects ^ Spinai Corc^ injufy 

Cets/icdl Spine Injuriei from Recreation and Sporti 

Clinical Application of Longitudinal FunctlonQi Ass^ment 

Clinlcol Anessment of Psyeholagical Adjustnrwit to ^nal Card Injury 

CliniCQl Iniplicatloni of the Distuibance In Catelum ord Coiiogen Metabolism In Q 

CoffipQriion of Methods to ReduM Shear and Dlipiaeefnent In thie Use of a Reclinin 

Development of Tfon^ Device tor High Ouodrtpi^lc tatlenH 

Efftet of AbdomlriQl and LovMer Umb CampftMlon on Cordlepylmongry IHipon^ a 

Effect of Oiiodlum Eticlronate (DIphoiphonate) on Acute ^teoF^xMi 

HectrDrfryographlc Finings In Ip^tlc and In Roccld S^nal Cord Injury 

Inergy ^ipendltufW ^lle F^rfomrilng Norrral Street Walking - A C^t^preheniive St 

EvaiuaitlQn of Vdnous Eleetfanic Device to Increase Mobility and Independenee ^ 

ftedboc^ Control Sy^em for me tarc^^ed 

Nstocf^nlcal and IRtrostfuctural Sfy^ of Human Muscle Spindlei: Spa^ih^ 
LoMlfedtlon of Urinofy Tract Infiictlon iy IdenttfyHr^ lacteriai Antib^^Mting with 
Natural Historv of DMp^Vein Thrombosis in ^ ^nal Cord (njurdd 
Overcoming DWnMntty^ to the R^billtatlon of ^ and ^ Beneitelartes 
Rom In ^nal Coid 

PreilminQry Inv^^c^lon of MIcrogfaphIc Viewer ft^ Ue bv Dibbled Rersoni 
Penal l^ffllotion CarMfa Studio as a Method Mlov^ng tenai Functk^ and Ur 
Re i p l ratafy Function of Quadriplegle IndMduQls: mflueneed by Sic^opt^ryngeal 
Technalagy fimamtrmnt Human Mhabllf^tton Technte^ 
VoKjnWy Control of M/tonomIc ftjncttons by 5c^nol Cord Injured Persons: A P^tic 
QUALnyAMURAI^ 

ysHdIty and RellabllHy of Health AccounHng Method of Quality ^Ltfonce in a R^ 
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WiiAUTVUf CAI^t 4^JAl.!iy A!jMl(MNc:[ 

QUALITY OF LIFf 

MethcxJ of MfKJSijfifig Sonm ^'ationf CfHjfuctHrtstics. Ckxils l^usults (VM.i Costs of Mo 045 
QUANTIFICATION 

Q^jantiflcatlon of Efficioncy of Aphasic Spoakofs on an C^al Picfuro Ooscripfron Tcisk OB 1 

QtjUr^llflctiflur^ t)f M^B 5ptfHi.h If ^lHlllgil)llily uf fiy^ifthMc: SjM4<)kMrs A C onipifiscM^ t?f i iS^i 

Quantification of Spwch Intoiliglbilify of Dvsartl^fic Spoakors Dos^lopmont of a M 054 
QUESTIONNAIRE 

Coniumor Involvomont in f^ohabiiltatlon 121 

Effach o# Special Otympics Pofticlpotlon on f^otafd^ Ctiildren Families, and Com 228 

rvaluation of Long4©fm Urinary St«rjll/otlOn in Catl^etof Fr©© Parapiogics 193 

follow Up ^itudy of Rohabllltotlon ShOft-Tefnn Tfalning 1 76 

Long- term Follow^Up Studies of Patients with Spinal Cofd injury Who Bocomo Cafhot 204 

Pain in Spinal Cofd Injury 206 

Research Nc^^s in Vocational Retnabilitation 1 76 

riuporvliion In Vibrational f?ohabllitation 180 

Vocational Follow- Up of th© Physically Re^Jto^mJ UnHmpioyf^i 218 
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f?ADIATION 

Mappir^ of (Vlicrovyave Fiuids Surrounding Human Subjocfi Under Diathermy Treat 071 

M@aiur©m©nt of Musculafufe Blood Flow by Microwove Diathermy 070 

PfOgram on the Quantifloatlor^ of th© EffTCti of Electromagnetic Energy on Human T 057 

Technology ^seisment: Hunnon Rehabilitation iTChnlquei 230 
RADlOCONTROLLED EQUIPfyiENT^see EQUIPMENT 

REH^ILITATION SERS/ICE 

RADtOGRAPHY 

Studlei of Uroiogic Function In Patients Following Spinal Cord Iniuries 031 

Technology Assessment: Hunnan Rehabilitation Techniques 230 

f?AI^E OF MOTION-see MOVEMENT 

RATING SCALI 

Conceptual Model Planning ar^ Managernent of Rehabilitation Sefvices 221 

DevelcpfT^nt of o Communication Skills Profile 259 

Effects of Vocational Evaluation progrannmlng on tl=ie Vocational Development of R 246 

ModmcQtion of Speech Patterns of Nomnal and ^sarthrlc Speaken ai a Function of 068 

Process and Outcome In Cooperatlye School Programs in Texas 235 
RAyNAUD'S DISE^ 

Contrpited Study of the Use of Temperature Feedback for the Treatment of Raynaud' 049 

VoJuntory Control of Aut^^mlc Process Using H^eedback and Relnfofcement Pr 038 

RECORD— s®@ MEDICAL RECORD 

RECREATION 

Development and Evaluation of a Communlcationa. Control. Education grid Entert 211 

Eftects of Special Oiymples Participation on Reta^ed Children, families, and Com 228 

Evoluatton of Various Electronic DesHees to Incr^so Mobility and Independence of 012 

Factors Urctertying &jcc©^l Adjgstrr»nt of the Retorted Released from Institution 234 

Federal Hearing on Recreation and fhB Handicapped 112 

R^eoreh Needs In VMational Rehabilitation 1 76 

Technolegy A^wirr^nt: Human Rehabilitation Techniques 230 

Tt^^peutic Recreation Outcome 224 
RED CR^ 

Crtsii Intervention Re^iabilltation Applied Research Program for the Severely Develo 151 
REFf RRAL R^OGRAM-see REHABILITATION PROGf^ 
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f I rx -5©« alio NLRVl SIUDY 

tefentlon of Habituation of Roflox Activity MtKiiatod by IrcinsnctcKj Hurnrjr^ nplficil c; 086 

Voluntary Control of Autonomic Functions by Spina! Cofd injufod Mofsuns A f^fucfK^ 11^6 

Voluntary Control of Autononnic ProcoiS€)S Using Blofoodback and toir^forctirTMjr^t 038 
REFLUX - see URINARY DISORDER 

RtGIONAL CENTER FOR SPINAL CORD IN IlJf^Y mo Bf^lNAl c » M) INJURY 
RtHABlLITATION AGENCY^se© AGENCY 
REHABILITATION AGENCY PERSONNEL -^soo PERSONNEL 
REHABILITATION CAREER -^so*3 CAREER 
RFHABILITATION CENTER 

Conceptual Model of Ptannlng and Mangennent of Rohabllitatlon Sorvlcos 221 

Cflili Intefvantlon Rehabilitation Applied Researcti Program for the Severely Develo 151 

Evaluation of the Relationship of ^If-Car© Outcofnei to Car© In the Acute Hospital, 026 

Follow-Up Study on Vocational Rehabilitation Outcome of Patients Dlichorged fro 122 

Identification of Factors Affecting Behavioral Competency in a Comprehensive Roh 166 

Systematic Psychosocial Vocational Treatment Strategies In Vocational Rehabilitatl 164 

REHABILITATION COUNSELING -see COUNSELING 

RIHABILITATION DEVICE 

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151 

Energy Expenditures While Perfofmlng Normal Street Walking - A Comprehensive St 196 

Establlshnnent of the HIgh-Rlsk Population Laboratory 152 

Preliminary Investigation of fvllcrographlc Vlewef for Us© by Disabled Persons 197 

Technology Assessment: Human Rehabilitation Techniques 230 

REHABILITATION ENVIRON MINT -see INVIRONMENT 
REHABILITATION FACIUTY^see AGENCY 

INSTITUTION 

HEALTH CARE 

IXTINDED HEALTH CARE FACILITY 

REHABILITATION GOAL 

Analysis of Public Assistance/ Socio I Services for the fvlen tally Retarded 1 74 

Application to a NeurophysioloQlc Profile to Predict Responses to Treatment of Abno 093 

Application of Personal Achievement Skills to Parional Adjustment Training for the Bli 169 

Clinical Application of Longitudinal Functional Assessment 096 

Clinical ^3sessment of Psychological Adjustment to Spinal Cord Injury 195 

Clinical Classification and Functional Prediction; A Study of the Stroke Population 134 

Comprehensive Evaluation of the Relationship Between Dlsablllfy and Personality F 158 

Consumer Involvennent In Rehabilitation 121 

Crisis Intefventlon Rehabilitation ApplW Reswrch Program for the Severely Develo 161 

Developing an Empirically Based Training ft^^ram In lYlental Retardation 226 

Developrnent and Evaluation of an Interpersonal Skills Training Package 161 

DInnenslons of Rehabilitation Outcome: A Factor Analytic Study of Several Measure 156 

Functional Limitation Scale for Rehabilitation Evaluation 044 

Effectl of Goal totting Training on the Job Performance of the N4entally Retarded 239 

Evaluation and Training of Se\erely/Profoyndly Retarded Adults for Communis AdJ 184 

Federal Hearing on Recreation and the Handicapped 112 

Foilcw-Up Study on Vocational Rehabilitation Outcome of Patients Discharged fronn 122 

Identification of Communication Deficits In Patients with Right Cerebral Hemlspher 143 

Integration ^ Inde^r^ent LMng into the Total Rehabilitation PrMess 125 

Method of Measuring Some Patient Characteristics. Goals. Results, and Costs of Me 045 

Procey and OJtcorm In Coo^ratlve tehool Pr^rams in Texas 235 

R^earch on the Riycho^lal and Vocatlor^l Adjustment of Spinal Cord Injure CH 160 

Spclologlcai Look at the imi^ct of NQmnalliatlon 181 

REh^LffATION IMUES-^ CONSUMER INVOLVEMENT 

REHABILfTATION fVifiJ^AGEMENT SVOTM-^ MANAGEMENT 

REHAftLffATION MEDICAL P^CTICE-see REHABILITATION WiTORAM 

REMaiUTATION MEDICINE/EXFOSURE-ie© REHABILITATION PROGRAM 
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WlfiABILITAriON MLDlCiNf: FRAINING -sw ACADEMIC PROGRAM 

COLLEGE PROGRAM 
CURr?ICULUM DEVELOPMFNT 

REHABILITATION NEEDS-ie© EVALUATION 
REHABILITATION OUTCOME-^iee REHABILITATION GOAL 
REHABILITAIION PERSONNEL-se© PERSONNEL 
REHABILITATION PLANNING-ia© REHABILITATION GOAL 

REHABILITATION PROGRAM 
REHABILITATION POLICV-^iee REHABILITATION PROGRAM 
REHABILITATION roTENTIAL-s©© REHABILITATION GOAL 
REHABILITATION PROGRAM 



Asseisment and Evaluation of Home Health Team Activities 198 

Clinical Applieatlon of Longitudinal FunctlonQl Asse^ment 096 

Clinical i^^ssmant of ^ychol^lcal Adjustment to Spinal Cord Injury 196 

Continuing MsaMnnent of Programs for Preparation of Profesilonals to Work with De 185 

Crisis Intervention Rehabilitation Applied Research Pr^ram for the Sovereiv Develo 151 

Crisis intervtintlon Rehabilitation Applied Research Program for the Severely C^velo 155 

Developing an impirlcQlly Bas^ Training Program In Mental Retardation 226 

Development and Evaluation of a Self-Instructional Physieal Fitney Training Rrogfa 162 

Development of S/ldeoto^s for Application in Training Rehabilitation Counselor to 187 

Effective Training in Rehabilitation Medicine In New M^ical ^hool Curricula 051 

Energy Expenditures While Performing NorTT>al Street Walking A Comprehensive St 196 

Establishment of th© HIgh-Rlsk Population Lgboratory 152 

Evaluation of Efficacy of Rehabilitation Programs 024 

ivQiuaticn of the Relatlonihip of Self-Core Outcomes to Care In the Acute Hoipitai. 026 

Extending Rehabilitation Services to the Multiply Handicapped 229 

FoctOfs Influencing Counselon ^termination of Client Eligibility and Referral for Fac 254 

FoiioW'Up Study of Rehabilitation Short-Term Training 1 75 

IdentificQtlon of Comnnunioatlon Deficits In Patients with Right Cerebral Hemispher 143 

Interview Si<ills of the Retarded; Deficiencies, Consequences, and Training Approa 242 

Long-Term Miow-up Studies of Potlenti with Spinal Cord Injury Who B^ame Cathet 204 

Medical Rehabilitation Evaluation-Office of Technicdi /distance 116 

Method of Measuring Some ftitlent Characteriitics, (^als, Results, and Costs of Ma 045 

Pilot Project: Stroke in the Voung 139 

Post-Coronary Group/Exerelse Therapy Study 142 

Process and Oytconne in Cooperative tehool Pr^rami in Texas 235 

Rehabilitation Funotlonal Gain Per Unit Cost 219 

Rehabilitation indicators: A Method for Enharx^lng Accountability 015 

Quantitative Assessnnent of Postural Stabillfy and Steadlne^ in Stroke Patients and 107 

Simplified Model for Cost^Beneflt Anal^ls in Rehabilitation ^ograms 168 

Sociological Look at the Impact of Normailiatlon 181 

Systematic Psychosocial Vocational Treatment Strategies In VTCOtlonai Rehabiiitati 164 

Technology Asse^ment: Human Rehabilitation Techniques 230 

REHABILITATION RESEAJ^CH-see RESEARCH PROGRAM 

REHABILITATION SERVICE-see SERVICE DEHVERV 

REHABILITA^ON SYSTEM-see REHABILITATION PROGRAM 

REHABILITATION TRAINING-aee TRAINING 

REINFORCEMENT-se© ato MOTIVATION 

Clinical Assessment of ^chological /WJustnnent to Spinal Cord Injury 195 

Crisis Intefventlon Rehabilitation Appiled Research Pr^ram for the Severely Develo 151 

Crisis intefvention Rehabilitation Applied Research Program for the Seve^ly Develo 155 

Identification of Work Reinforces Found in lettered Wort<shops and Their Relations 247 

Predicting Rate ^ Acquisition and Production of Complasc Iriduitrial Tasks by Inititutl 178 

Soclologleol Look at tt^ Impact of Noimalizatlon 181 

RELATION— see also BEHAVIOR 
OTRESS 

Effect of Dantrolene Sodium on the Efflux of Calclunn hom Isolated torcoplasmic Ret 200 
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Eff©ctjven#is of EMG MuscI© Relaxation Training as a Fyncflon of Foedback Mod© a 050 
VoluntafV Control of Autonomic Functions by Spinal Cord InjurtKJ P©fs<^ni; A ^^actlc 126 
REMiDIAL EDUCATION-ie© EDUCATION 

LEARNING 

REMOTE (:ONTROL DEVICE-sea REHABILITATION DEVICE 
RENAL-sae URINARY DISORDER 
RENAL DISEAS£-ie# URII^RY DISORDER 
RENAL FUNCTlON-se© URINARY BLADDER 
REPfTmVE TASK--se© LEARNING 
RES^CH PROGRAM 

Clinleal Application of Longitudinal Functional Asaassment 096 
Criiii Intervention RehabllltQtlDn Applied Research Pr^rnm for the Severely [^velo 161 
Crlils Ints^ntlon Retiobllltatlon Applied Research Rrogfam for the Severely Develo 166 
Effects of Vocational Evaluation on Client Vocational Awafenesa, Attitude and Com 250 
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